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FOREWORD  
This project is a collaborative effort of the Services Industry Training Alliance (SITA) 
with funding assistance from the Tertiary Education Commission (TEC).  The work has 
been conceptualised and written by Elizabeth Valentine – ATTTO (Project Leader) in 
conjunction with:  
 Michael Portman – Blueprint Contracting Ltd - Independent ICT researcher,  
 Richard Kelly – Retail Institute,  
 Dr Neil Bechervaise – Independent researcher  
 Dr Grant Davidson and Steve Cox– Skills Active Aotearoa. 
My thanks to all those who have contributed especially the US-based people on the 
author’s research network who gave generously of their time, and were wonderful 
hosts: 
 John C. Ittelson is currently Professor of Telecommunications, Multi-media, and 
Applied Computing at California State University Monterey Bay (CSUMB). John 
has published widely in academic journals and other publications. 
 Jay Cross (internettime.com) has challenged conventional wisdom about how 
adults learn since designing the first business degree programme offered by the 
University of Phoenix thirty years ago. He co-authored Implementing eLearning, 
founded Internet Time Group, and served as CEO of eLearning Forum for its first 
five years. He is the author of Informal Learning: Rediscovering the Natural 
Pathways that Inspire Innovation and Performance (Pfeiffer, October 2006) as 
well as Un-Books – collaborative, co-created works on topics of interest. 
 Clark Quinn Ph.D., is a recognized leader in learning technology strategy, 
combines with a deep background in cognitive science, a rich understanding of 
computer and network capabilities reinforced through practical application, and 
considerable management experience. Publications include: Designing 
mLearning: Tapping into the Mobile Revolution for Organisational Performance. 
(Pfeiffer 2011) and Engaging Learning: Designing eLearning Simulation Games. 
(Pfeiffer 2005) 
 
 Clark Aldrich is an author and practitioner working on building and popularising 
educational simulations for professional skills. He argues that computer games 
represent new, "post-linear" models for capturing and representing content, but 
that new computer game genres will have to be created, optimised for learning, 
as well as entertainment. In addition to his books and articles, Clark has 
contributed significantly to the field of simulation gaming. Publications include: 
Simulations and the Future of Learning. San Diego: (Pfeiffer 2004); Learning by 
Doing. San Diego: (Pfeiffer 2005); The Complete Guide to Simulations and 
Serious Games. San Diego: (Pfeiffer 2009); Learning Online with Games, 
Simulations, and Virtual Worlds: Strategies for Online Instruction. San Diego: 
(Pfeiffer 2009). 
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WHAT THIS REPORT IS ABOUT 
This report looks at opportunities in relation to what is either already available or 
starting to take off in Information and Communication Technology (ICT). ICT focuses on 
the entire system of information, communication, processes and knowledge within an 
organisation. It focuses on how technology can be implemented to serve the 
information and communication needs of people and organisations. An ICT system 
involves a combination of work practices, information, people and a range of 
technologies and applications organised to make the business or organisation fully 
functional and efficient, and to accomplish goals in an organisation.1 Our focus is on 
vocational, workbased education in New Zealand. It is not about eLearning, although we 
briefly touch on the topic. 
We provide a background on vocational education in New Zealand, cover what we 
consider to be key trends impacting workbased, vocational education and training 
(VET), and offer practical suggestions for leveraging better value from ICT initiatives 
across the main activities of an Industry Training Organisation (ITO). We use a learning 
value chain approach to demonstrate the main functions ITOs engage in and also use 
this approach as the basis for developing and prioritising an ICT strategy. Much of what 
we consider in this report is applicable to the wider tertiary education sector as it 
relates to life-long learning.  
We consider ICT as an enabler that: a) connects education businesses (all types 
including tertiary education institutions) to learners, their career decisions and their 
learning, and as well, b) enables those same businesses to run more efficiently.  
We strongly suggest that these two sets of activities are considered as interconnected 
parts of the same education or training business ICT strategy. 
A COUPLE OF RADICAL THOUGHTS 
We consider that the customer – the person actually doing a specific piece of study or 
workbased learning irrespective of where or how, and their employer – is best served at 
the centre of ICT strategy and the expected outcomes of investment in ICT in 
education. Some are surprised that we think this is a radical idea. Experience bears this 
out: organisations across the public and private sectors, including ITOs and their 
education-related stakeholders, too often fall into the trap of making ICT investments 
based on a very internal focus and a focus on a part or parts rather than a whole, 
integrated ICT system. To avoid this we have embedded suggestions to answer some 
simple questions throughout: 
1. What end result are we trying to achieve by using ICT? 
                                       
1 Adapted from the University of Maryland’s Information Systems’ website. 
http://www.is.umbc.edu/about_us/aboutIS.asp 
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2. What are the impacts on those whom we expect to use the ICT – customers, 
stakeholders and staff? 
3. How does the desired end result fit with all other ICT the organisation already has 
or thinks it needs? In other words how strategic, connected and interoperable is 
our overall approach to ICT? 
4. How can the organisation save money or enhance the customer, staff or 
stakeholder experience by adopting cloud and/or mobilised technology? 
The second apparently radical consideration is that we stop thinking about education as 
only being sit-time in a class or in front of a computer “doing” eLearning. It may well 
include these delivery modes.  However in the New Zealand model, where workbased 
assessment of knowledge and skills can lead to a tertiary qualification, and across a life 
time of learning, more than 90% of learning happens outside of any more traditional 
educational institutions. Most is not credentialised. A significant proportion of post-
compulsory learning and training is job-related performance support, increasingly ICT 
enabled. Working with ITOs in the New Zealand system provides small and large 
enterprises with a qualifications standards framework that they can use to benchmark 
their internal training against. In short, the system helps drive up national skill 
standards through workbased education. 
We have also tried to highlight key issues and trends, providing ideas and commentary 
on their impacts. The document is structured as follows: Section 1 introduces the New 
Zealand VET model and outlines key stakeholders.  Section 2 introduces emerging ICT 
trends (with particular impacts for VET). Sections 3-7 expands on four key trends we 
believe will have impacts for VET: 
3. Cloud technologies are introduced, plus we include a case study of the 
outstanding new cloud-based system at Skills Active Aotearoa in section 11 
4. A detailed and future focused look at e-Portfolios and why these will be so 
important in helping all of the education sector develop improved ways of 
supporting learning, completions and assessment 
5. Gesture-based computing where we cover predictions about how this will be used 
in highly technical learning 
6. Serious games and the “gamification” of education 
7. Mobile learning and learning support using smart phones and tablets. 
 
Section 8 introduces a learning value chain approach to planning the use of ICT while 
sections 9 and 10 introduce things to consider for drafting an ICT strategy for an 
education institution. Finally section 11 illustrates the use of the learning value chain in 
action with examples of how ICT has been used: 
1. To offer a provider portal to link qualifications to industry agreed job roles and 
careers information. Check out the interactive career mapper 
2. The use of an internet-based serious game to pre-screen aviation pilots 
3.  Skills Active Aotearoa’s innovative cloud-based client interface system including 
key stakeholder portals.  
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PROJECT BACKGROUND  
STAKEHOLDER VALUE AND A STRATEGIC ICT APPROACH 
This project was originally called the “e-Enablement Vision Report” a work completed in 
2009 by Elizabeth Valentine with input from Maven Consulting. That document is 
attached as Appendix 1.  
The goals were originally stated as top-level benefits [of an integrated, interoperable, 
mobile technology / ICT enabled system] for each stakeholder group associated with 
Vocational Education and Training2 (VET) in New Zealand.  
We remain convinced that the key stakeholders of an integrated ICT enabled learning 
approach to VET services – formal and informal – are: 
Learners who benefit from: 
 Improved online access for finding quality careers information and sources of 
education and training 
 An ICT infrastructure that supports collaborative learning, creates and stores 
learning artefacts, records assessments, shares or sends learning materials; 
establishes training needs, reviews training options; provides personalised 
training plans 
 Engagement with ITOs and providers – the focus is on what works best for 
industry sectors  
 Increased involvement and support from stakeholders at all stages of learning 
but especially those educators with an interest in the timely passage through and 
completion of formal qualifications 
 Access to relevant, online resources from a wide range of sources. 
Employers who benefit from: 
 Increased visibility of learner progress and ITO or provider support, making it 
easier for employers to work with other stakeholders to support the learner’s 
learning and achievement (and therefore employer and taxpayer return on 
training investment) 
 A consistent cross-sector model and systems for accessing tertiary, ITO training, 
making it easier for large employers that may be engaged with multiple ITOs3 
 A platform for tracking, reporting and recognising those employers that support 
industry training. 
                                       
2 Currently referred to as the Industry Training Sector 
3 Industry Training Organisations in NZ are part of the Tertiary Education Sector with clearly 
defined roles under the Industry Training Act 1992 and amends http://www.itf.org.nz/industry-
training/ 
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ITOs and Government Agencies can: 
 Leverage the significant work being done across the education sector in New 
Zealand to introduce standards around data exchange and interoperability, 
especially the most recent investments in Industry Training Records and the 
Student Data Record systems within the Tertiary Education Commission (TEC) 
 Expect more efficient tools and processes for customer-facing staff, speeding up 
delivery and enabling better customer service 
 Use a single record of learning, accessible across multiple ITOs and providers 
 Use shared access to coherent and consistent early assessment processes to 
identify generic skills 
 Expect increased self-service functionality for customers and stakeholders 
 Expect more accurate and timely reporting of training activity at all levels, with 
the ability to drill down and produce ad-hoc reports as required. 
NB the Industry Training Register (ITR) implemented in 2011 fulfils part of this4. 
Assessors gain: 
 Increased mobility, enabling more time out of the office with customers 
 Increased productivity through the automation of core processes around evidence 
gathering, submission and approval and reduced paper-work and re-work. 
Training Providers can expect: 
 A flexible and functional platform for managing interactions with learners and 
other learning stakeholders that benefits learners and their industries  
 In mature learners, increased potential to maintain contact and engagement with 
them especially after completing any level of study at anytime in a career (not 
just post-compulsory or post-graduate) 
 Increased potential to enhance relevance to industry and therefore the potential 
for more provable benefits to New Zealand’s economy of formal tertiary study.  
This report discusses current trends in technology in relation to these stakeholders and 
positions the use of ICT as an enabler.  
It attempts to “marry” the benefits of formal (provider-based) and vocational 
(workbased) formal and informal adult learning within the New Zealand model of 
tertiary education. We have taken a practical rather than academic approach.  
                                       
4
 The Industry Training Register (ITR) is an online data collection service that captures information about activity in the industry training sector, as it happens. It will record every event, 
who actioned it and when it happened. It will collect information about: a) individual trainees (name, date of birth, etc) b) their enrolments (programme id, start date, etc) c) their 
completions (programme id, end date, etc) d) their achievement of unit standards and qualifications (standard number, etc). ITR will interface with: the National Student Index (NSI), as 
all trainees must have an National Student Number (NSN); and New Zealand Qualifications Authority (NZQA), from which ITR obtains completions data. http://www.tec.govt.nz/Resource-
Centre/Software-tools/Industry-Training-Register/ 
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1: INTRODUCTION - THE NEW ZEALAND VOCATIONAL 
EDUCATION AND TRAINING MODEL AND KEY STAKEHOLDERS 
A learner may enter into tertiary study through any one of many entry points. 
Throughout this document we focus on formal study associated with the award of a 
formal qualification.  
However, it is also important to consider that in workplaces, industry sectors and 
therefore the wider economy, the focus of learning is primarily on improving 
performance and productivity, with the vast majority of post-compulsory, especially 
workplace learning happening informally.  
The people we learn from are often present in real time – in person or, increasingly 
virtually, via a range of readily available web-enabled technologies.  
Much workbased learning relies on access to an expert or more experienced person to 
answer questions. It may also rely on an online knowledge base or search engine.  
Much of our learning is when we need it: as adult learners we practice, make mistakes, 
and apply what we learn. In part we learn because it is just-in-time, relevant to our 
work performance and therefore, if done well, contributes to organisational, sector and 
economic success.  
Increasingly workers use technology and readily available applications out there “in the 
cloud” such as Google or Yahoo search engines to assist us in the process of doing our 
work. Whether conscious of it or not, we’re constantly learning.  
Figure 1 on the next page, a study of time-to-performance done in the early 1990s5, 
depicts the different outcomes between formal and informal learning.  
It’s a useful piece of work, because it shows how much we learn all the time, but how 
little learning usually relates to gaining qualifications.  
As explained a little later, the New Zealand model of tertiary education includes the 
facility for assessing naturally occurring evidence of having acquired skills and 
knowledge in the work place, and therefore provides a means to gain formal 
qualifications in the workplace without having to go to an outside tertiary institution.  
In a partnership between industry and a skilful ITO, the in-house training of staff can be 
bench-marked to a registered qualification so that the training has high relevance and a 
significantly increased chance of improving work skills and productivity. This works 
particularly well in larger organisations where there are well established training 
systems and practices. For these organisations New Zealand registered qualifications 
achieved in the workplace can become a part of and complement their non-
credentialised, business as usual training. 
                                       
5 Moore, Sally-Ann, "Time to Performance", Digital Equipment Corporation, (USA) 1998 
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FIGURE 1: TIME TO PERFORMANCE 
In the UK, the government formally recognised the benefits of informal learning in, "The 
Learning Revolution," a White Paper published in 20096.  This paper points to clear 
linkages between the rapid rise in available and ubiquitous ICT as well as more 
traditional sources of learning that appear to be non-vocational but which, “makes a 
huge contribution to the well-being and productivity of the nation ... [for developing] 
further learning and a more skilled future.” 
1.1 INFORMAL LEARNING, PERFORMANCE IMPROVEMENT AND THE BENEFITS 
If we take a life-long learning view, again, very little of our education and training over 
time constitutes formal education inside a tertiary institution. Little in a career-wide 
view of learning happens in a linear, sequential step-change way.   
Jay Cross7 defines informal learning as, “acquiring knowledge naturally, without a 
curriculum. Often unscheduled and ungraded. Performance is its measure of 
evaluation.”  
The informal piece of the equation is not only larger, the “adopt and adapt” aspect of 
workbased learning is at the heart of competency-focused learning, and productivity.  
We agree that learning applied, adopted and adapted is what improves performance.  
This is why, when done well, New Zealand’s model of VET is so powerful.  
                                       
6 Department for Business, Innovation and Skills, (UK) 2009 
7 Jay Cross and friends “Learnscaping – Getting things Done in Organisations” Internet Time 
October 30, 2008, pg 24  
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Adults learning, then applying those skills are at the heart of innovation and 
productivity improvement. Supporting workbased education can and does provide value 
for taxpayer investment. The returns on investment are: 
1. Improved and transferable job skills, performance and morale 
2. Improved staff satisfaction and retention (and reduced employment costs) 
3. A stable and competent workforce that tends to deliver better quality services 
and products (this has wide economic impact in the services sector) 
4. All of these factors deliver business and ultimately economic benefits. 
It is interesting to note the close parallel with this list and the benefits articulated in the 
service profit chain research of the 90s.8 
1.2 THE NEW ZEALAND INDUSTRY TRAINING SYSTEM 
In New Zealand we have a model of vocational education and training – Industry 
Training – that is unique in the world. Not only are industry training organisations the 
qualifications’ national standards setters for their sectors, they have two additional roles 
under the Industry Training Act 1992 that enable them to bridge formal and informal 
learning and support the achievement of quality assured qualifications in the 
workplace.9  
The New Zealand system means that a learner can achieve the same New Zealand 
Certificate or New Zealand Diploma in both the workplace (supported by an ITO) or 
through a tertiary institution. 
In the workplace the skills that people use and which are taught informally can be 
brought within an industry training structure and formally assessed. This can occur 
through normal summative assessment methods (pen and paper tests or assignments) 
or through a wider range of less standard but no less valid assessment types such as 
assessor observation, interview, professional conversation and so on.  
Approved workplace assessors can assess individual units or groups of units through 
observing a person as they go about their normal work, checking off this naturally 
occurring evidence of demonstrated knowledge and skills in a range of situations 
against academic standards (including National Standards through ITOs). 
                                       
8 Heskett, James L., Sasser, W. Earl Jr., and Schlesinger, Leonard A. The Service Profit Chain: How Leading 
Companies Link Profit and Growth to Loyalty, Satisfaction, and Value. The Free Press, New York, 1997 
9 See also “Successful Workplace Learning: How learning happens at work,” published by the Industry 
Training Federation in April 2011 . 
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Not all vocational education study starts after leaving the compulsory sector. 
Increasingly young people can achieve unit standards while still at secondary school 
through programmes such as Gateway10.  
However in the decade 1990-2000, nearly 9000 students left school without 
qualifications. By 2000, the number of school leavers without qualifications was close to 
10,300, or 19 percent of all young people leaving school that year.11  
Currently about 30% of people leave school with no qualifications (less than NCEA Level 
2). For Māori and Pasifika students, the figures are even higher (57% of Māori and 44% 
of Pasifika in 2007). So we consider that the previous and current government’s primary 
focus on universities as the principal source of tertiary education is both flawed and 
disadvantaging. Many people go straight to work or want to learn a trade.  
Workbased training through ITOs provides both the national infrastructure to support 
applied VET as well as the most cost effective, quality assured tertiary education. This is 
especially important in an economy made up of small to medium enterprises that 
generally cannot afford either an inhouse training person or the time and lost business 
while an employee attends off-job training, especially over the time it takes to achieve a 
certificate or a diploma. 
1.3 IS IT SHORT SIGHTED TO ONLY FOCUS ON YOUNG LEARNERS? 
While tertiary policy tends to focus on young people, not all tertiary learners are young 
people straight from school. They also include: 
 Those already employed who need professional development to meet ongoing 
industry requirements such as accountants, health professionals and pilots 
 Those already employed with performance problems 
 Those wanting to improve their employability and career prospects by upgrading 
technical skills  
 People who are returning to work after an extended period 
 Older workers and people wanting to change careers and technical disciplines 
 People who have become disenfranchised from learning or those with language, 
literacy and numeracy challenges. 
Some go into some form of tertiary study including workbased education or 
apprenticeships; some go straight to a polytechnic, private training establishment 
(PTE), wānanga or university. So a learner might commence their post compulsory 
study at anytime.  
                                       
10 (http://www.tec.govt.nz/Funding/Fund-finder/Gateway/ )  
11 http://www.stats.govt.nz/browse_for_stats/education_and_training/secondary_education/school-
leavers-with-no-qualifications/school-leavers-no-qualifications.aspx 
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Learners also undertake tertiary study for a wide range of reasons. Sir Ken Robinson’s12 
outstanding animated presentation talks about how 
we educate people to participate in a 21st century 
economy by approaching education based on a 
system conceived in the industrial revolution, a very 
different age. “Public education was built on an 
intellectual, deductive model of intelligence where 
academic meant smart, and non-academic meant 
not smart.” (12)  
This discriminatory view, based on assumptions 
about social structure and capacity remains embodied 
in the culture and language that surrounds us: there 
are blue collar and white collar, skilled and unskilled 
workers: there is vocational and academic education. 
We consider it a deeply flawed assumption that those 
who don’t go straight to a university or polytechnic are 
not smart or academically (learning) capable. Many 
learners that come to education via the workplace or 
later in their careers have been put off learning 
because they have failed to thrive in compulsory and 
formal education. 
1.4 USING THE LINK BETWEEN INFORMAL AND FORMAL LEARNING 
Current education-relevant technology trends are significantly blurring the boundaries 
between formal and informal learning with technology enabling savvy educators to take 
a step out into learning that is a marriage of both formal and informal.  
Lambert13, commenting on future trends in education and in particular schools of the 
future, suggests that learning will be increasingly characterised by:  
 Extending the scope of learning beyond classrooms  
 Offering more individualised and collaborative learning anytime, anywhere 
 Increasing use of technologies 
 Exploring global as well as local perspectives and needs 
 Providing real-life access to, and application and creation of content. 
In the same article, Bohr suggests the following developments in technology application 
into the future. The list includes: 
                                       
12 RSA Animate – Changing Education Paradigms, October 2010. http://www.youtube.com/watch?v=zDZFcDGpL4U 
13 Professional Educator, Vol 9 (3), September 2010 
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 Increased use of cloud-based applications including an increased shift from the 
information super-highway to the human super-network. (See section 3.) 
 More reliable and affordable video-conferencing via the internet including mobile, 
with the rapid rise of the mobile internet and the explosion of 3 and 4-G and wifi-
enabled smart phones, e-readers and tablet computers. (Section 7.) 
 Further development of semantic-aware applications 
 Virtual realities, gesture-based and touch-sensitive devices in greater numbers 
and broader in content. (See section 6.5 re Virtual Worlds, and section 5 for 
Gesture-based training.) 
 Increased access and use of smart technology including tablets. (See section 7.) 
 Large collections of open content – both commercial and amateur. 
We also suggest that differences between formal and informal learning will become 
increasingly foggy and that community/social involvement will become increasingly 
essential to gaining access to informal learning and supporting formal learning.  
This is consistent with education theory and with pre-technology sociologist/educators 
such as Ivan Illich in “De-schooling society” (1971) “A good educational system should 
have three purposes. It should:  
1. Provide all who want to learn with access to available resources at anytime in 
their lives [lifelong learning];  
2. Empower all who want to share what they know to find those who want to learn it 
from them [informal learning]; and,  
3. Furnish all who want to present an issue to the public with the opportunity to 
make their challenge known, [independent, collaborative and socially-directed 
learning].”  
1.5 THE WEB AND WORKPLACES ARE RICH LEARNING GROUNDS 
The World Wide Web, whether through plugged-in or mobile technology, is rich with 
learning materials and opportunities to engage with others to collaborate, communicate, 
transact and learn. It’s a place where formal and informal learning are often seamlessly 
blended and where the process of learning can go unnoticed.   
So too are workplaces, though without technology it is less easy to access and take 
advantage of an organisation’s knowledge-base including systems, processes and 
training materials. Technology can be used to facilitate the informal as well as the 
formal transfer of knowledge. However the level of sophistication and associated 
development costs vary significantly.  
There is a full spectrum of technology in learning associated with workplaces depending 
on the industry sector and size of the organisation. At the high end, there are complex 
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simulations and “serious” games relating to occupations such as training for airline 
pilots, the military, building and construction or for medical specialists.  
At the lower-cost, pragmatic end of the spectrum, ICT use can include individual or 
group connections with instructors, real-time internet meeting places, virtual-learning 
support groups, instant messaging, expert networks, mentoring and coaching networks, 
personal eLearning portals, moderated chats, and more. Increasingly these facilities are 
in the cloud, and are becoming increasingly affordable.  
If we are in the midst of a learning revolution, and because learning in context is more 
easily adapted and applied (a good description of quality workbased education) it 
becomes easier to demonstrate both business and economic benefits of a combination 
of both formal and informal learning.   
We also suggest that it helps build the business case for increased use of ICT in VET. 
To better capitalise on the link between informal (and usually heavily contextualised 
learning,) and formal learning our vision would be to create a personalised, learner-
owned, cloud-based e-Portfolio through which both prescribed formal learning events 
and the frequent workbased learning moments are given value.  
The challenge is that we don’t yet have the equivalent of an educational Facebook or 
LinkedIn that we as individuals own and administer, and that also hooks us as learners 
into our more formal academic records; can be used during any of our formal or 
informal education; and becomes integral to the ongoing process of lifelong learning. 
This is our vision. (See e-Enablement document, Attachment 1.) 
1.6 WHO IS INTERESTED IN LEARNERS DURING FORMAL STUDY INCLUDING 
VOCATIONAL EDUCATION IN NEW ZEALAND? 
Regardless of where and when a learner starts or where they continue their studies, 
there are multiple stakeholders involved in or interested in either engaging with the 
learner or measuring his or her progress and results. Not all of the same stakeholders 
have an interest in every engagement in formal study.   
It depends where the learning is undertaken e.g., on-job or within an institution, and 
what mode of delivery is chosen, e.g., classroom or self study or a blend of these.  
At this stage it’s of no consequence whether ICT is a part of the delivery mode or not. 
For example, figure 2 shows that in fully workbased vocational training and assessment 
interested stakeholders include: 
 The employer who invests in or supports the training; monitors progress and 
increased competence relating to the job; attests to evidence of competence in 
relevant tasks and skills; meets the requirements of the training agreement. 
 The ITO – establishing the right training and signing the learner into a training 
agreement; providing learning and assessment materials and a range of support; 
conducting assessments or checking on the currency and competency of in-house 
assessors. 
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 New Zealand Qualifications Authority (NZQA) – registering industry endorsed 
qualifications; ensuring quality standards are met; establishing and maintaining 
individual records of learning. 
 Tertiary Education Commission (TEC) – credit achievement; course completion 
within the specified duration.  
Fig 2: Stakeholders in fully workbased learning and assessment 
 
If this example related to fully workbased 
training, there would be little or no 
interaction with a tertiary provider 
stakeholder.  
However, if the learner was supported 
through their training via a blended model 
as shown in figure 3, the role of a formal 
tertiary provider increases. The need for 
collaboration between providers and the 
ITO increases.  
 
The interests and roles of the stakeholders 
change, depending on whether the learner is attaining a qualification by learning and 
being assessed entirely on job, partly on and off-job or wholly off-job as per figure 3. 
 
Figure 3: Workbase and Provider Engagement Model 
 
 
 
 
 
 
  
Irrespective of where on this continuum the learner’s choice of study and associated 
delivery mode falls, in the New Zealand tertiary education model, qualification options  
include supported workbased learning and assessment of qualifications through an ITO 
as well as blended delivery or fully provider-based study, and everything in between. 
Learner's 
progress 
Employers 
Industry 
Training 
Advisors 
Providers 
Assessors 
NZQA 
TEC 
OFF-JOB ON-JOB BLEND OF ON-JOB AND OFF-JOB 
100% NZ Certificate, 
workbased, on-job learning 
& assessment 
 
Usually supported by ITOs. 
Some provider distance 
learning falls into this 
category. 
 
100% provider-based 
learning & assessment 
Tertiary provider either 
via distance learning or on 
campus; Polytechnic, 
Wānanga, PTE or 
University 
 
Blend of work-based and 
off-job provider-based 
learning & assessment 
Supported by a blended, 
industry-agreed 
combination of ITO and 
provider, most commonly 
a PTE or Polytechnic 
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This model of VET works and it is unique in the world. 
This means that if a career-wide view of learning is taken, there will be a mix of the 
same stakeholders who are interested in the quality and timeliness of the outcome of 
the course of study. It just depends on where the learner decides he or she is going to 
do the training – fully on-job in the workplace or something else – and at what stage of 
their career or personal development they’re at. 
For example, in a blended model all stakeholders have an interest - but different 
interests at different times - throughout study, in assessment, completion and 
moderation.   
In a wholly provider-based delivery model, the ITO and ITO assessor have no interest 
directly related to the learner and his or her progress. However, the ITO has an interest 
in moderating the qualification standards set by their ITO when these qualifications are 
offered by tertiary providers.  
In some instances, such as for industry compliance, licensing or registration purposes, 
interest in the timeliness, national consistency and reporting of the learning and 
assessment can be a matter of public safety.  
Learning needs to also apply to the retention of professional or occupational standards-
based licences - such as for builders, electricians, plumbers and gasfitters, accountants, 
airline pilots, medical professionals and others. 
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2 EMERGING ICT TRENDS WITH VET IMPACTS  
2.1 INTRODUCTION 
We live in a connected, “web-of-learning” available 24 x 7 x 365, saturated with media-
rich content of every conceivable type.14, our choice to access and engage, seek out 
knowledge, people or things, is increasingly self-determined. It can be used by people 
of any age and in relation to almost any area of interest.  
“The web of learning is part of a personal as well as professional lifestyle…. What is 
clear is that this Web of Learning extends to all age groups, all walks of life, and 
learners in all corners of the world and beyond…. [It] has changed the learning 
potential of those in every country of the planet… Your own learning potential has 
dramatically changed with access to it.”15  
Jay Cross of Internet Time, believes we should call our current era “The Age of 
Networks”, that are all connected; that Humans exist in networks.  We belong to social 
networks. Our heads contain neural networks. Learning consists of making and 
maintaining better connections to our networks, be they social, operational, commercial 
or entertainment.”16 
Working from the Institute for Research on Learning (IRL)17 Etienne Wenger asks, 
“What if we assumed that learning is as much part of our human nature as eating or 
sleeping, that it is both life-sustaining and inevitable, and that given a chance, we are 
quite good at it? And what if, in addition, we assumed that learning is, in its essence, a 
fundamentally social phenomenon, reflecting our own deeply social nature as human 
beings capable of knowing?” Wenger offers two significant assumptions challenging the 
formal educational model: 
1. “Learning is what humans do” – it’s inherent in human nature, not a separate 
activity. Teaching does not cause learning, and what ends up getting learned may or 
may not be what was taught. We learn all the time, whether or not we realise it. 
2. “Learning is fundamentally social.” Contrary to much education practice, working and 
learning together is not cheating. It is at the heart of how humans learn. “What both 
drives and enables a child to learn to speak is the increasing possibility of participating 
in the activities of people who speak. In fact, learning is so thoroughly integrated in 
social participation that you could not stop it even if you tried. The only way to prevent 
it would be to socially isolate humans at birth.”  
Apprenticeships are steeped in social participation. Whenever high levels of skills are 
required - whether to become a doctor, a master mechanic, airline pilot or plumber - 
we organise a significant proportion of the learning in an apprenticeship-like fashion, 
                                       
14 Bonk C.J.(2009) The World is Open: How Web Technology is Revolutionizing Education. San Francisco: Josey Bass 
15 Ibid page 31. 
16 Jay Cross and Friends (2008), Learnscaping: Getting things Done in Organizations, page 45.  
17 Etienne Wenger (July-August 1996) Communities of Practice  The Social Fabric of a Learning Organization  
Healthcare Forum Journal 
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usually in a blend of formal, theoretical learning with workbased internships and 
assessed, demonstrated competence over time. Our world including our engagement 
with ICT is a rich resource essential to learning.  
“In fact, there is no distinction between learning and social participation, and that is 
what makes learning possible, enduring, and meaningful…You don't stop being a nurse 
when you step out of the hospital. And what you learn outside the hospital will then be 
integrated into your being a nurse and your ability to participate more effectively in 
that context.” (17) 
In terms reminiscent of Ivan Illich, Wenger argues that, “For all of these reasons, 
learning is most effective when it is integrated in a form of social participation.” (17) 
3. “Learning changes who we are. The difference between mere activity or 
entertainment and learning is not that one is fun and the other hand, that one is 
exciting and the other dry, but that learning changes our ability to participate in the 
world. By transforming our relations with the world and with others, learning 
transforms our identities as social beings. Learning to speak is not just acquiring 
certain skills; it is becoming a person who can participate in a conversation.” (17) 
We suggest then that the most effective adult learning is contextualised by workbased 
learning. 
So if we have all this technology and we’re all so connected and as adults we learn best 
when what we’re learning is contextualised and socially enabled, how can we make 
best use of the deluge of technology that’s all around us?  
What are the “big hitter” trends that will have the most impact on education? 
 
2.2 THE BIG HITTERS: TRENDS FOR EDUCATORS  
Note: This section looks at trends and technologies that are considered to have high impact on education 
in the future. The work draws substantially on, Johnson, L., Levine, A., Smith, R., Smythe, T., & Stone, 
S.(2009).  The Horizon Report: 2009 Australia - New Zealand Edition. Austin, Texas: The New Media 
Consortium  and Johnson, L., Levine, A., Smith, R.,  & Haywood, K. (2010 and 2011).  The 2010 and 2011 
Horizon Reports.  Austin, Texas: The New Media Consortium.  
Used with permission under the Creative Commons Attribution License.  
 
2.2.1: The abundance of resources and relationships made easily accessible via the 
Internet is increasingly challenging us to revisit our roles as educators in sense-making, 
coaching, and credentialising.  
Educators must consider the unique value that each adds to a world in which 
information is everywhere. In such a world, sense-making and the ability to assess the 
credibility of information are paramount. Mentoring and preparing people for the world 
in which they will live is becoming increasingly personalised. Leveraging the value of 
rich ubiquitous technologies is challenging all parts of the education system, but 
particularly the more traditional educational institutions such as universities, to do 
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better to engage and facilitate rich learning experiences with learners who are already 
comfortable in and saturated by their frequently connected, media rich world.  
We cover personalisation and leveraging rich, ubiquitous technologies including mobile 
smart phones and tablets later in the document. 
2.2.2 People expect to be able to work, learn and study whenever and wherever they 
want.  
 
This trend has profound implications for VET. Life in an increasingly busy world where 
learners must balance demands from home, work, school and family poses a host of 
logistical challenges with which today’s ever more mobile students must cope. A faster 
approach is often perceived as a better approach, and as such people want easy and 
timely access not only to the information on the network, but to their social networks 
that can help them to interpret information and learning and maximise its value. The 
implications for informal learning are profound, as are the notions of “just-in-time” 
learning and “found” learning, both ways of maximising the impact of learning by 
ensuring it is timely and efficient. This aspect of learning is increasingly happening 
across all levels of education within Virtual Worlds. (See section 6.5.) 
2.2.3 The technologies we use are increasingly cloud-based, and our notions of IT 
support are becoming more decentralised.  
 
The continuing acceptance and adoption of cloud-based applications and services is 
changing not only the ways we configure and use software and file storage, but even 
how we conceptualise those functions.  
It does not matter where our work is stored; what matters is that our information is 
accessible - no matter where we are or what device we choose to use. Globally, in huge 
numbers, we are growing used to a model of browser-based software that is device-
independent. While some challenges still remain, specifically with notions of privacy and 
control, the promise of significant cost savings is an important driver in the search for 
solutions. (See the next section for more on this.) 
2.2.4 Increasing globalisation has changed the way we work, collaborate, and 
communicate.  
 
Information technologies are having a significant impact on how people work, play, 
gain information, and collaborate. Increasingly, those who use technology in ways that 
expand their global connections are more likely to advance, while those who do not 
may find themselves on the sidelines.  
With the growing availability of tools to connect learners and scholars all over the world 
— online collaborative work spaces, social networking tools, mobiles, voice-over-
internet protocols (VOIP), and more — learning, teaching and scholarship are 
increasingly transcending traditional borders. 
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2.2.5 Experience with and affinity for games as learning tools is an increasingly 
universal characteristic among those entering higher education and the workforce.   
 
Multiplayer and other online game experience is rich, varied and extremely common 
among young people. Games offer opportunity for increased social interaction and civic 
engagement among this group. Their success in large part comes down to active 
participation and interaction being at the centre of the experience, and signals that 
current educational methods are not engaging students enough. 
 
Serious games are games designed for learning rather than for entertainment. The 
"serious" tends to refer to a rapidly expanding field where games are being used for 
learning in industries such as recruitment, aviation, the military, medicine, education, 
scientific exploration, health care, emergency management, city planning, engineering, 
etc. (See sections 6 and 11.) 
2.2.6 Mobile, web-enabled learning. With more than one billion phones being sold 
each year, the majority of which are web-enabled mobile phones, people interact, 
do business and get information increasingly by phone. Hand held devices are 
benefiting from unprecedented innovation, with multiple new applications becoming 
available every week. 
 
They are ubiquitous. There are fewer barriers to ownership and increasingly in third 
world countries in particular, are becoming the platform of choice ahead of analogue 
technology. New hardware and software capabilities are turning mobiles into 
indispensable tools. Third-party applications, now available on most models of mobile 
devices, expand their utility even further. Not all trends have high impact for vocational 
education and workbased training, however. We consider that the following do: cloud 
technologies; increased personalisation and e-Portfolios; gesture-based computing; 
serious games / virtual learning environments; mobile web-technology.  
In the following sections we provide a dedicated section on each of these main trends.  
3. CLOUD TECHNOLOGIES 
3.1 INTRODUCTION18 
Cloud computing is an ill-defined and much hyped term. Part of the confusion in cloud 
computing is that there are two completely different customers for two different types 
of clouds. From one type of cloud, the customer gets information and services 
externally such as supplying a server, storage, rack space, and electricity (this is the 
public cloud where an external supplier invests the capital for external customers). The 
second type gets services offered internally, (the private cloud where the company 
                                       
18 This section looks at trends and technologies that are considered to have high impact on education in 
the future. The work draws on, Johnson, L., Levine, A., Smith, R., Smythe, T., & Stone, S.(2009).  The 
HorizonReport: 2009 Australia - New Zealand Edition. Austin, Texas: The New Media Consortium. Used 
with permission under the Creative Commons Attribution License 
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invests the capital for customers within their organisation)19. A third model is a hybrid 
cloud, where a mix of internal and external service delivery approaches is integrated, 
with activities or functions based on how the system needs to serve the organisation in 
terms of business strategy, security, architecture and other policy and compliance. 
Primarily, the cloud presents a new way of doing business on a managed cost basis, 
where the organisation only buys what is needed to provide information and services, 
as and when needed. This new way of doing business takes advantage of building 
efficiencies into the system that can scale out to provide services for multiple users or 
companies at lower cost.  
So the cloud is the term for networked computers that distribute processing power, 
applications, and business and service systems among many machines. Most of this 
section focuses on the external cloud. 
In the external model, the emergence of very large “data farms” — specialised data 
centres that host thousands of servers — has created a surplus of computing resources 
that have come to be called ‘the cloud’. Cloud computing transforms once-expensive 
resource like disk storage and processing cycles into a readily available, affordable 
commodity.  
Cloud computing makes it possible for almost anyone to deploy tools that can scale on 
demand to serve as many users as desired. To the end user, the cloud is invisible; the 
technology that supports the applications doesn’t matter — the fact that the 
applications are always available is key.  
Many of us use the cloud or cloud-based applications without even being aware of it.  
Development platforms layered onto the cloud infrastructure enable thin-client,20 web-
based applications for image editing, word processing, social networking and media 
creation. Data storage is cheap in these environments — a few cents per gigabyte — so 
cheap that it is often provided in surprising quantities for free. 
An increasing range of commonly used applications like Flickr, Picassa, YouTube and 
many others use the cloud as their platform.  
Cloud-based applications do not run on a single computer; instead they are spread over 
a distributed cluster, using storage space and computing resources from many 
available machines as needed. “The cloud” denotes any group of computers used in this 
way; it is not tied to a particular location or owner, though many companies have 
proprietary clouds. “Amazon’s cloud,” for instance, refers to the computers used to 
                                       
19 Baca, S. (2010) Cloud Computing: What it is and What it Can Do for You Global Knowledge 
http://images.globalknowledge.com/wwwimages/whitepaperpdf/WP_VI_CloudComputing.pdf 
20 Wikipedia define “Thin client” as a computer or a computer program which depends heavily on 
some other computer (its server) to fulfil its traditional computational roles. This stands in 
contrast to the traditional fat client, a computer designed to take on these roles by itself. 
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power Amazon.com; the capacity of those servers has been harnessed as the Elastic 
Compute Cloud (EC2) and can be leased from Amazon for a variety of purposes. 
Advances in computer science to ensure redundancy and protection from natural 
disasters have led to data being shared across many different hosting facilities. 
Improved infrastructure has made the cloud robust and reliable; as usage grows, the 
cloud is fundamentally changing our notions of computing and communication. There 
are three keys aspects shown in Figure 4 as tiers. 
Figure 4 Cloud computing has three tiers.
  
Over the next few years more and more businesses and organisations are predicted to 
move their IT functions into the Cloud. Cost savings, efficiency and productivity will be 
the main drivers.  
There will also be advantages to an organisation or business that has a global presence 
via the Cloud. The advantage will be all of the time access to data and applications for 
all of the members from anywhere, independent of platform or device. 
3.2 DRAWBACKS OF THE CLOUD 
The cloud does have drawbacks as well as benefits. The three main risks are security, 
uptime of the service, and access to an internet connection. For example challenges 
arise in areas where the internet service is poor – e.g. poor/no coverage mobile areas. 
Unlike traditional software packages that can be installed on a local computer, backed 
up, and are available as long as the operating system supports them, cloud-based 
applications are services offered by companies and service providers in real time.  
Entrusting your work and data to the cloud is also a commitment of trust that the 
service provider will continue to be there, even in the face of changing market and 
Applications that offer web-based Software as a service (SAAS) 
Gmail, Pixlr and SalesForce.com are three examples of free 
applications. They are accessed through a web browser that uses the 
cloud for processing power and data storage 
Allows developers to build applications to run on the platform provider's 
infrastructure (E-mail, documents, spreadsheets, databases etc.) This is 
known as Platform as a service (PAAS) and includes Google Apps and 
Microsoft Azure. Developers can create and host tailored programs using 
Google’s infrastructure; and Joyent (http://joyent.com), which hosts and 
scales applications in a variety of languages.  
IT Infrastructure Provider (Server based) This is known as 
Infrastructure  as a service of (IAAS) offering computing resources 
without a development platform layer, like Amazon’s Elastic Compute 
Cloud (http://aws.amazon.com/ec2/) or the GoGrid 
(http://www.gogrid.com) 
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other conditions. Nonetheless, the economics of cloud computing are increasingly 
compelling.  
For many institutions, cloud computing offers a cost-effective solution to the problem of 
how to provide services, data storage, and computing power to a growing number of 
internet users without investing capital in physical machines that need to be maintained 
and upgraded on-site. 
3.3 RELEVANCE FOR TEACHING, LEARNING, QUALIFICATIONS’ DEVELOPMENT, 
ASSESSMENT AND MODERATION 
In his 2009 blog, “8 ways cloud computing may change schools” 21 Derek Wenmoth 
applies Hinchcliffe’s, “Eight Ways that Cloud Computing will Change Business,”22 to 
schools. This section is based on both blogs, because workbased VET has high 
relevance to education and business as well as to running an education or training 
business. Hinchcliffe summarises the delicate balance of risk and benefit in the diagram 
in Figure 5 showing both the pros and the cons. 
There are still many unanswered questions and inherent challenges and risks, including 
increasing cyber crime, in going down the cloud computing route.  
Concerns, rightly or wrongly (with significant improvements in inscription techniques), 
include security of information stored in the cloud, risk of being locked into a particular 
vendor whose products and services may or may not work interoperably with others, 
“loss of control over cloud resources run and managed by someone else, and 
reliability”.23  
  
However the example of the February 2011 Christchurch earthquake presents a 
salutary lesson. The difference in speed to recovery for businesses caught inside the 
civil emergency cordon, and between cloud-based businesses and those businesses 
with their operations run on local area networks (LANs) or on individual computers, has 
been hours compared with weeks or months for some. 
There seem to be more benefits compared with managing any potential downsides. 
These include the ability to scale very rapidly and to operate IT systems more cheaply 
that previously possible.  
                                       
21 Wenmoth. D., 8 ways cloud computing may change schools Blog 2008 http://blog.core-
ed.org/derek/2009/06/8-ways-cloud-computing-may-change-schools.html  
Used with permission 
22 Hinchcliffe, D., (June 2009) Eight ways that cloud computing will change business, 
ZDNet.com.http://www.zdnet.com/blog/hinchcliffe/eight-ways-that-cloud-computing-will-change-
business/488 used with permission. 
23 Hinchcliffe ibid. 
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Easier change management of infrastructure, including maintenance and upgrades as 
well as offering improved agility to deploy solutions and choice between vendors, 
particularly now that cloud interoperability, is more of a reality. 
“Cloud computing also offers an onramp to new computing advances such as non-
relational databases, new languages, and frameworks that are designed to encourage 
scalability and take advantage of …” rapid innovation and other advances, as 
demonstrated in Hinchcliffe’s diagram in Figure 5.  
Figure 5: Pros and Cons of Cloud Computing (reprinted with permission):  
 
In an edited and updated summary, Hinchcliffe’s business benefits include: 
1. The creation of a new generation of products and services. Most 
businesses now require a lot of computing power to operate, and need to scale 
or want to deploy radically new business models. These couldn’t previously be 
implemented because of existing technical limitations or cost, but can now be 
more easily realised via cloud computing. “Every improvement in storage, 
processing power or technology enables innovations that weren’t possible before 
(high speed Internet, for instance, made products like YouTube possible) and 
cloud computing makes these opportunities unusually accessible.” (22) 
2. A new lightweight form of real-time partnerships and outsourcing 
with IT suppliers. “Unlike traditional outsourcing of IT, cloud computing will 
provide agility and control that traditional outsource cannot match for most part.  
Don’t like your cloud vendor? Unless you negotiated a long-term contract, you 
can often switch far easier than changing IT outsourcers.  
 
In fact, many cloud computing relationships consist of nothing more than a 
cancel-at-the-end-of-the-month commitment and corporate invoice. For many 
companies, this will actually be an improvement over what they have now and 
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give them choices they perhaps never had when everything required internal 
execution or to go through the outsourcing supplier relationship.” (22)  
3. A new awareness and leverage of the greater Internet and Web 2.024 
in particular. “The Web has grown up considerably in the Web 2.0 era and the 
challenges in scale, performance, and in satisfying fickle audiences of millions, 
has created technologies, solutions, and architectures that can address them in 
powerful yet economic ways that many enterprise systems are finding hard to 
match.” (22) 
4. A reconciliation of traditional SOA with the cloud and other emerging 
IT models. [Service-Oriented Architecture], “SOA …fits very well with cloud 
technologies which are heavily Web-based and it’s a natural, lightweight way of 
building SOA at virtually every level of the organisation. For many organisations, 
the cloud will likely … move [SOA] to a place where it will meet new business and 
technical requirements, have faster rates of changes, and new business 
conditions.” (22) 
 
This is particularly relevant in VET systems that need to be able to support 
multiple customer service scenarios, or for those ITOs that service multiple 
industry sectors. 
5. The rise of new industry leaders and IT vendors. “While we’re seeing 
many of the top players in computing use their existing strengths to create 
successful cloud computing offerings, there [is] also a new generation of 
companies that businesses generally aren’t used to dealing with as suppliers. …  
Either way, the industry landscape [is being] remade by cloud computing as one 
of the very few new IT developments [being] very broadly adopted..” (22) 
6. More self-service IT from the business-side. “Many cloud solutions, 
particularly as they relate to SaaS [Software as a Service], will require 
increasingly less and less involvement from the IT department. Business users 
will be able to adopt many future cloud computing solutions entirely using self-
service.” 
7. More tolerance for innovation and experimentation from businesses. 
“With fewer technical and economic barriers to creating new ways to improve the 
business … cloud computing will enable prototyping and market validation of new 
approaches much faster and less expensively than before. … Cloud computing is 
so accessible that many new internal entrepreneurs will use the tools to create 
new solutions anyway.” (22) 
                                       
24 From Wikipedia: The term Web 2.0 is associated with web applications that facilitate participatory information 
sharing, interoperability, user-centered design,[1] and collaboration on the World Wide Web. A Web 2.0 site allows users 
to interact and collaborate with each other in a social media dialogue as creators (prosumers) of user-generated content 
in a virtual community, in contrast to websites where users (consumers) are limited to the passive viewing of content 
that was created for them. Examples of Web 2.0 include social networking sites, blogs, wikis, video sharing sites, hosted 
services, web applications, mashups and folksonomies. 
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Increased capability in internal web administration and innovation also helps 
keep costs down and content currency maintained. Any new web-based system 
should be designed to enable the organisation to be as independent as possible 
of the web development company for simple maintenance and the addition of 
apps and plug-ins. 
8. The slow-moving, dinosaur firms [and educators] will have trouble 
keeping up with more nimble adopters and fast-followers. “Not 
adopting cloud computing doesn’t spell the immediate demise of traditional 
companies that aren’t good at making technology and cultural transitions (and 
make no mistake, cloud computing is a big cultural change), but it will pile onto 
other recent advances and make it even harder to compete in the modern 
business environment.  
 
In the end, those too slow to adopt the benefits while managing the risk are 
likely going to face serious growing economic and business disadvantage.” (22) 
3.4 BENEFITS OF CLOUD COMPUTING TO ITOS 
Here is an edited list of Wenmoth’s (21) schools’ benefits made relevant to ITOs: 
1. “Reduced and/or simplified expenditure on software licensing –
 Software licences are less of an issue with many cloud-based apps provided free 
or at very low cost. Increasingly we’ll also see more pay-for-use licensing, and 
licensing arrangements that take into account the specific needs and use of 
[ITOs] and individuals.”  
 
For example in the 2011 release of the Beta version of the new Microsoft Office 
365 Suite, SharePoint is apparently being offered at significantly reduced rates 
(possibly as low as US$6 per user per month – for infrastructure, platform and 
software) without the previous expensive licensing requirements. As a means of 
consulting with industry, tracking that consultation and meeting NZQA 
requirements for qualifications development, this development alone has major 
cost-saving implications. Using online consultation software like SharePoint 
provides cost savings in reduced NZQA compliance and reduced time to 
qualification completion.  
2. “Decreased reliance on [ITO]-based ICT technical25 staff – Fewer 
applications hosted locally means less to do for [ITO]-based technical staff, with 
their particular skills and abilities diverted to local network and infrastructure 
needs, or reduced even further through aggregation demand towards the 
provision of on-demand online help desks and remote access support.”  
                                       
25 Richard Kelly from the project team predicts that, “The ICT team of tomorrow will still be an essential part of an ITO’s 
business, but they will be “business enablers/collaborators” rather than “technical doers/fixers/builders”– they’ll be 
much more intune with the business needs of the ITO and how an ITO’s results can be achieved with current/emerging 
technologies.”  
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What we’re seeing inside more progressive ITOs is the advent of app and cloud-
savvy young people being given the freedom to add value to industry and trainee 
engagement.  
 
For example, ATTTO uses a combination of its website newsletters, social media 
and the ATTTO/HSI careers’ web site NZSkillsConnect to engage with schools 
and attract young people into careers and workbased education.  
 
This is administered by a person within the communications and marketing team 
with no recourse to any external IT or web-developer assistance. With 
independent capability to complete day-to-day work inside the ITO, we only need 
to invest with ICT technical professionals on a variable cost basis – we plug them 
in when we need them. 
3. “Enabling greater ubiquity of access for students and staff” – for too 
long we’ve limited our view of ICT in [ITOs] to what happens at the installed 
desktops …. Increasingly staff and students are requiring (demanding?) 
ubiquitous access to their files, applications and social connections – anytime, 
anyplace, any device. The cloud provides a powerful way to achieve this.  
 
The extent to which cloud apps become available via remote access through 
devices such as tablets, mobile-enabled computers and smart phones, has major 
implications for ITOs and in particular New Zealand’s unique model of workbased 
vocational education.  
 
Not only can a highly mobilised industry workforce expect increasing levels of 
access and support in their education and training, ICT will enable increasing 
access to personalised e-portfolios.  
 
Cloud computing, especially when mobile enabled, has the potential to 
significantly increase the ease of creating evidence of study and demonstrated 
competence, and in the process help raise both assessment and moderation 
standards and reduce  assessment and moderation costs.  
 
For example: Skills Active Aotearoa’s new cloud-based system developed by 
Fronde is available on any mobile enabled smart-device, giving access to staff, 
trainees, assessors and employers anytime. Further the system caches26 when 
not connected to the internet via its mobile connection, then refreshes any 
changed data when it is reconnected.  
 
                                       
26 Short-term storage. A cache is used to speed up certain computer operations by temporarily 
placing data, or a copy of it, in a location where it can be accessed more rapidly than normal, 
but does not have to be connected to the original source.  
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4. “Reduce/eliminate problems associated with software version control 
and updates – By no longer needing to focus on the technical “back-end-
infrastructure” details (e.g. managing server updates), ITOs can focus their 
attention on improvements to the software that will have a direct benefit for the 
trainees. For example: 
  
* lobbying the software vendor to add a “track my training” module to the 
   system so trainees can actively manage their progress;  
* improving ITO staff productivity and business performance, e.g. adding a 
  “track my trainees” module    
* analysing the trainee information held in the system to pick up on trends 
   around trainee engagement, and adjusting business processes accordingly.  
 
The full benefit of this can be expected to take effect as more and more 
ITOs cluster or merge. If in any merger or collaboration a visionary ICT 
engagement strategy is put in place, these types of business process 
improvements and cost reductions can be built into the systems- 
integration design. There’s never been a better opportunity to consider 
this in relation to deriving taxpayer benefits from ICT investment, given 
that ITOs are part of the tertiary education funding system.  
 
5. “Ease of leveraging benefits of shared management systems (LMS, 
LCMS SMS etc) – With complex and sometimes competing compliance 
requirements from NZQA and the TEC currently the bane of most [ITO] 
administrator’s lives, the management systems that are used to help make the 
running of [ITOs] more efficient are tending to be more trouble than they are 
worth. Using cloud-based applications, or virtualising these services, may save 
[ITOs] having to make large, individual capital investments, firstly in the 
software, then in the support inevitably required to make it work in the local 
context, then by the hardware required to install and run it on, and lastly in the 
ever expanding requirements for space, air conditioning and UPIs required to 
keep them running. Then there’s the advantage of having large-scale, 
interoperable systems that seamlessly allow for the transfer of data (with 
permissions granted) between systems so that student learning can continue 
uninterrupted.” 
The challenges here are around ITOs’ unique/complex operating environment 
(greatly determined by TEC’s and NZQA’s requirements around compliance), and 
the very small (and decreasing) pool of ITOs.  A cloud based LMS may remove 
some of the technical and cost barriers ITOs face – but won’t be able to remove 
the complexity brought about by compliance requirements. 
The ITO benefits expressed in 4, also relate to this example, although the timing 
in relation to the significant investment made by the TEC and all ITOs in the 
recent Industry Training Register (ITR) project has probably meant missed 
opportunity.  
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6. “Allows for greater experimentation, choice and agility in terms of 
applications used - Large, monolithic applications and the access rights, 
conditions of use and licensing issues around them are often the most 
constraining aspect of how ICTs are used (or not) in schools [and in ITOs]. 
Consider the rapid adoption of Web2.0 technologies outside of schools [and 
ITOs] compared to what happens on the inside. Cloud-based services and 
applications can provide for more nimble, agile use and access – and allow for 
lots of smaller products and services to be ‘tried out’ without the requirement of 
a large-scale commitment.”  
 
7. “Reduce barriers to participation, contribution, sharing – identity and 
access management, a major problem in our current education system, can be 
resolved more readily in a cloud-based world, allowing far greater degrees of 
shared access across and among systems and applications. So too, the nature of 
the applications that allow for greater participation and contribution from 
individuals, because individual accounts can be established and managed more 
easily, and the content that is created and shared in this way can be stored, 
managed and retrieved across the whole network.”  
 
As for #3, through the rise of both cloud-based e-Portfolios and savvy internal 
use of cloud-based apps, the learner experience will be enhanced. More 
importantly though, in workbased vocational education the quality of learning 
support, assessment and moderation as well as reduced costs of compliance, 
assessment and moderation are likely outcomes. 
8. “Infinitely expand resource sharing opportunities – the provision of high 
quality resources to support teaching and learning remains a key focus in schools 
[and ITOs]. The problem is keeping it all up to date and relevant. Cloud 
computing options provide unlimited opportunities for shared repositories to 
develop, with access rights and management issues addressed, on a wider scale 
than within an individual school or [ITO]. In addition, catering for the 
development of [industry and ITO] developed resources becomes more 
achievable in the cloud.” 
9. Economic and export education opportunities - This impact has potentially 
far-reaching benefits within New Zealand as well as for New Zealand industries 
competing in international markets. While sounding complicated, the bottom 
line economic benefit to New Zealand of reducing the time to market of VET 
learning support materials can mean the difference between improved 
performance and productivity, and lost leadership. There is a considerable 
amount of potential in emerging apps that allow co-creation of materials, 
especially in the area of training related to new and emerging businesses, 
technology and compliance. While not yet happening, this could be one of the 
greatest impacts for savvy industries and their ITOs, providing additional 
opportunities to productise and sell high quality industry-relevant New Zealand 
Qualifications Framework approved products and services to a global market.  
32 
 
3.5 Section conclusion 
We are just beginning to see direct applications for teaching and learning other than 
the simple availability of platform-independent tools and scalable data storage. This set 
of technologies has clear potential to distribute applications across a wider set of 
devices and greatly reduce the overall cost of computing.  
We predict that the support for group work and collaboration at a distance embedded in 
many cloud-based applications could be a benefit applicable to many learning 
situations. We also predict that for workbased assessment as well as for changing 
models of assessment in distance learning, learners will increasingly be able to capture 
and store evidence and demonstrate the application of skills learned, better than ever 
before. Already, cloud-based applications are being used in the wider education sector 
to provide virtual computers to students and staff without requiring each person to own 
the latest laptop or desktop machine; a handful of basic machines, provided they can 
access the Internet and support a web browser, are all that is needed for access to 
virtually unlimited data storage and programmes of all kinds. 
The challenges will be for ITOs to select the best offering from the multitude of cloud 
providers and to ensure that all the software they use is interoperable and standardised 
where possible. Acting alone means possible risks would be fragmentation/duplication 
amongst the cloud-based infrastructure, services and software packages ITOs select. 
A sampling of cloud computing applications across disciplines includes the following27: 
Schools in New Zealand are using an increasing number of the free to schools / 
education organisations Google applications such as Google Docs. 
Sciences. Science Clouds, a project that aims to provide cloud computing resources to 
members of the science community for limited amounts of time in support of specific 
projects, launched its first cloud in early 2008. Scientists may request time on the 
clouds in exchange for a short write-up of their project.  
Meteorology. Applications that combine a desktop interface with the data storage and 
computing power available in the cloud make powerful tools, once only available at 
large computing centres, available to anyone. One such example, Earthbrowser 
(http://www.earthbrowser.com), creates an interactive map populated with weather, 
geological, and other data; the engine that drives it lives in the cloud.  
Media Studies. Using cloud-based applications like YouTube, a media culture course 
at Pitser College in California tracks emerging up-to-the-moment social trends through 
real-time news clips and user-created content posted there. Similarly, courses at 
Onondaga Community College in Syracuse, NY use YouTube and other cloud-based 
applications to host media that cannot be hosted using resources on campus.  
Reference to Skills Active Aotearoa case study example section 11.3 
                                       
27 Horizon report ibid 
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4: INCREASING PERSONALISATION AND E-PORTFOLIOS  
As has already been indicated, if customer and stakeholder access and value creation is 
central to the ITO’s strategy and business plan, the organisation is likely to have 
thought about how to make ICT engagement as targeted and personalised as possible.  
Web site personalisation began gaining momentum in the mid 2000s when e-retailers 
turned to the then rapidly improving technology to help them nurture customer 
relationships.  
 
Increasingly anytime we shop online we are required to create a log-in and profile 
ahead of the transaction being processed. In this process, increasingly, we have a wide 
range of information gathered, stored and data mined about us. In other words, mass 
customised marketing and communications targeted at all manner of consumer types 
including those wanting to engage in education, is rapidly becoming the norm. 
There are multiple examples of highly targeted and personalised internet use available 
in programmes and from business or educational websites that require you to log in. 
There are shopping websites such as Amazon.com that offer highly personalised and 
targeted shopping services for a wide range of goods and services.  
There are social engagement sites such as Facebook or Google+; sites where you can 
go to upload and share your visual images such as flikr.com and Picasa.com; sites you 
can buy and sell goods such as trademe.co.nz and ebay.com; there are media portals 
such as Yahoo.com and stuff.co.nz that offer combinations of all of these features. The 
common aspect of them all is that they have sophisticated ways of understanding you, 
your preferences and how you surf the net, based on the profile you set up at the start. 
In education, while personalised e-Portfolios have been around increasingly since the 
mid 90s, each portfolio represents a separate engagement with each education and 
training provider or institution.  
While once a course of study was completed we may have been able to login as alumni, 
the e-Portfolio has not been something that the individual owned or could use beyond 
the immediate educational purpose. 
4.1 EMERGING TRENDS IN PERSONALISATION 
In January 2010 Anita Windisman identified a number of trends in her blog:28  
Trend one: We can expect more mass customisation from major brands  
 
Retailers that thrived despite the recession tended to be those that offered customised 
and personalised products – “growing about 10 times as fast as online retail in general. 
This included start-up sites such as CafePress, Scrapblog and Blurb as well as Adidas, 
                                       
28 http://blogs.oneofakindpublishing.com/archives/363-5-PredICTions-for-Personalization-in-2010.html#extended 
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M&Ms, and Hallmark”. Increasingly major brands are using personalisation for mass 
customisation as a brand or channel extension.  
The Aviation Tourism and Travel ITO uses personalisation on its main website to 
engage with customers – communicate and transact business – using sign up and 
selection of personal preferences based on sector, newsletter type and whether the 
user is a trainee, employer, school or other stakeholder. NZSkillsConnect, the careers 
web portal for aviation, hospitality and tourism also uses sign up and personalisation in 
a similar way. But in addition tertiary providers, employers and individual trainees, can 
create and publish a personal career or business profile portfolio. 
Trend 2. Greater use of personalisation in videos – Incorporating Voice 
 
Some may be familiar with the wonderfully creative and 
personalised ElfYourself, viral Christmas video smash hit along 
with other fun video applications such as Air New Zealand’s 
animated Kiwi invitation to come to New Zealand. This trend is 
predicted to grow and include increasing use of features such as 
the recipient’s name being incorporated seamlessly into the script, to make it appear 
that it was a custom video created just for them. This technology is rapidly becoming 
more accessible and affordable. 
 
Trend 3. Increasing use of PURLs 
 
Personalised URLs (PURLs) are becoming more mainstream. A PURL, is a unique web 
address that is generated for each recipient. PURLs “are used either in direct mail or 
email marketing and point users to an individual landing page that is personalised with 
their own data (such as name, address, or other information) that resides in that 
marketer’s database. These microsites typically have a 4 page structure, a landing 
page, an information page, a survey page (to collect even more data), and a thank-you 
page. It started as a trickle and now it’s a flood.   
We predict that this could be a part of a cloud-based solution for personally owned 
education portfolios that have a life beyond a single engagement with a formal or 
informal learning supplier such as a tertiary provider or an ITO.  
 
Trend 4. Augmented Reality Meets Personalisation  
Finally, while we think that there are educational possibilities with the previous three 
trends, we believe that Augmented Reality (AR), an emerging type of technology that 
takes a printed image and adds animated content when it is held up to a webcam, has 
major future applicability to learning and assessment in distance and workbased 
education. While not related to education, the example in figure 6 is an excellent 
example of informal learning using smart technology.  The USPS Priority Mail Virtual 
Box Simulator cleverly uses AR so that customers can compare the size of an item they 
need sent to the size of boxes available from the postal service, by seeing how well 
their item fits inside a transparent box. This example illustrates practical use of AR 
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which could potentially be applied to apprentice type training and assessment. It 
provides an AR method of assessment or demonstration of competence. 
 
Figure 6 USPS Priority Mail Simulator29 
For example: An apprentice might be required to demonstrate competence in the 
correct choice and installation of a particular technical component. Using AR he or she 
could demonstrate both the correct component choice and installation. The specific 
registered trainee could be identified because of the video nature of the technology and 
a recognised digital signature of authentication attached by the learning support person 
or assessor. 
All of these trends would only be truly maximised if the trainee or student had their 
own e-portfolio within which this type of functionality could be added.  
Cloud technology and downloadable applications offer a wide range of opportunities at 
low cost to add apps that enhance the learning and add value to the quality and validity 
of the assessment process. 
4.2 E-PORTFOLIOS: A MAJOR PART OF SUPPORTING LEARNING AND 
COMPLETIONS GOING FORWARD? 
If we use a learning or education engagement value chain approach to analysing the 
core role of ITOs (and education institutions in general), it is perhaps easier to see in 
relation to attracting trainees / students, screening, sign up, learning support and 
assessment, that each step, and especially steps two, three, four and five, can be 
significantly enhanced by providing a high level of personalisation. (See figure 7 on the 
next page.) 
                                       
29 http://mashable.com/2009/12/26/augmented-reality-marketing/# 
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Figure 7: An overview of the learning value chain. 
 
 Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 
© Elizabeth Valentine 2004 – 2013 All rights reserved 
Step six can also be highly personalised in terms of the ability to follow up a learner 
with reminders about licence-related professional development or ongoing professional 
development. But at the moment most educational portfolios fall well short of being 
interactive, customisable or relevant to life-long or career-wide education and 
professional development.  
That is, until the advent of cloud computing. Now at almost the speed of the internet, 
much is changing. We come back to the learning value chain in more detail in sections 
9 and 10. 
4.3 WHAT ARE E-PORTFOLIOS? 
The Wikipedia definition: an electronic portfolio, also known as an e-portfolio or digital 
portfolio, is a collection of electronic evidence assembled and managed by a user, 
usually on the Web. Such electronic evidence may include inputted text, electronic files, 
images, multimedia, blog entries, and hyperlinks. E-portfolios are both demonstrations 
of the user's abilities and platforms for self-expression, and, if they are online, they can 
be maintained dynamically over time. Some e-portfolio applications permit varying 
degrees of audience access, so the same portfolio might be used for multiple purposes. 
An e-portfolio can also be used as a type of learning record that provides actual 
evidence of achievement. …To the extent that a Personal Learning Environment (PLE) 
captures and displays a learning record, it also might be understood to be an electronic 
portfolio. 
More recently the use of virtual learning environments (VLEs) across formal and 
informal learning and training including in schools and universities has led to an 
increased activity in the creation of e-portfolios for a variety of reasons. Most of these 
e-portfolios, as already stated, are retained within the VLE and are not easily accessed 
outside the VLE. Contained e-Portfolios of any sort including those within academic 
institutions can make it difficult to export data. There can also be interoperability 
issues.  
An alternative approach is to use a system hosted externally and independent from any 
institution. This permits transition through the various stages of education and 
employments and even into retirement. With the rapid rise in the use of cloud and web-
based technologies it is reasonable to predict that individuals will be more able to 
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create, personalise and own their own e-Portfolios which educational institutions and 
other stakeholders might be given permission to access.  
This one aspect of reverse ownership is a great example of why cloud computing is 
being considered as a technology potentially more disruptive30 than the internet. 
4.4 E-PORTFOLIOS IN ACADEMIA 
An academic-specific e-portfolio is a purposeful aggregation of digital items - ideas, 
evidence, reflections, feedback etc, which 'presents' a selected audience with evidence 
of a person's learning and/or ability.31  
“There is a difference between a digital archive of your work (all of your work that you 
have stored in a digital format in some type of digital storage - sometimes called a 
working portfolio), and a variety of presentation portfolios that you could create for 
different purposes and audiences.  
“There is also a difference between the portfolio as process (collection, selection, 
reflection, direction, presentation) and the portfolio as product (the notebook, the 
website, the CD-ROM or the DVD and the technological tools used to create the 
portfolio-as-product). Some commercial tools can also facilitate "work flow 
management" which facilitates formative assessment and feedback on student work. 32 
Barton & Collins (1997)33 identify four types of evidence that can be placed in an 
educational portfolio which we have modified to include workbased education:  
1. Artefacts: documents produced during a normal course of study such as 
essays, projects and assignments that contribute to learning and assessment  
in education 
2. Reproductions: multimedia portfolios of evidence and records of a learner’s 
work that contribute to supporting any stage of the completion of a course of 
study including the completion of an assignment or assessment. They can 
also be evidence material used to support recognition of prior learning  
3. Attestations: documentation generated about a learner’s academic progress 
or as evidence of demonstrated knowledge or competency. In workbased 
training this could include a wide range of multi-media content and might 
include facilities for the employer to verify that the attestation was for a 
particular person and group of assessment material for each set of 
requirements  
                                       
30 Wikipedia: A disruptive technology or disruptive innovation is an innovation that helps create a new market and 
value network, and eventually goes on to disrupt an existing market and value network by displacing an earlier 
technology. The term is used in business and technology literature to describe innovations that improve a product or 
service in ways that the market does not expect. 
 
31 Based on Sutherland, S. and Powell, A. (2007), CETIS SIG mailing list discussions [www.jiscmail.ac.uk/archives/cetis-
portfolio.html] 9 July 2007 
32 Helen C Barrett http://electronicportfolios.org/faq.html 
33 Barton, James & Angelo Collins (1997) Portfolio Assessment: A Handbook for Educators. Dale Seymour 
Publications 
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4. Productions: documents or content prepared just for the portfolios including: 
 Goal Statements: Learning or section objectives and personal 
interpretations of each specific purpose for the portfolio or sections of the 
portfolio 
 Reflective Statements: Reflections on the learning written as they review 
and organise the evidence in their portfolios. These can sometimes 
constitute a learning journal 
 Captions: A statement attached to a piece of portfolio evidence, 
articulating what it is, why it is evidence, and of what it is evidence of. 
This is particularly useful in the process of Recognition of Current 
Competence or Recognition of Prior learning and is used alongside the 
“reproduction” components of a portfolio. 
It is useful to first consider what the portfolio is for. There are four main types of 
academic e-Portfolios: developmental, assessment and showcase, then hybrids that 
combine these three34: 
1. Developmental Portfolios: demonstrate the advancement and development of 
skills over a period of time, and are considered works-in-progress. They include 
both self-assessment and reflection/feedback elements. “The primary purpose is 
to provide communication between students and faculty”.  
2. Assessment Portfolios: demonstrate learner competence and skill for well-defined 
areas. These can be summative or formative assessments for evaluating 
progress or performance. “The primary purpose is to evaluate student 
competency as defined by programme standards and outcomes”. 
3. Showcase Portfolios: These are created to highlight the quality of a learner’s 
work. This portfolio can become part of a show-reel of personalised achievement 
log to show potential employers.  
4. Hybrids: Increasingly in part because of greater ease of personalisation, and with 
the rise of externally hosted cloud solutions, academic portfolios are hybrids of 
these three types.  
Essentially then, an e-portfolio is a product created by learners, a collection of digital 
artefacts articulating learning (both formal and informal), experiences and 
achievements.  
4.5 THE RISE OF PORTFOLIOS IN THE CLOUD 
As raised in the hybrid example above, it is essential to consider how the rapid rise of 
public portfolios and software as a service (SAS) and the “cloud” nature of these web-
accessed application and portfolio products and services are facilitating rapid change.  
                                       
34 Helen C Barrett ibid 
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The multi-media nature, rapidly growing functionality, decreasing cost, ease of 
personalisation and applicability to education of cloud-based portfolios, is almost 
limitless and is significantly disruptive. These combined trends and changes are 
changing the way we work, learn, engage with each other and transact. 
Example35: Thousands of schools, and millions of students, have already gone Google – 
moving to the cloud with Google Apps. Google Apps helps deliver the advanced 
technology students need to communicate and collaborate without the cost and 
complexity of managing traditional hardware and software. With Google Apps, schools 
can provide integrated email, calendaring, online documents, and site sharing to all 
users. For the education community Google Apps Education Edition is free – available 
at no charge for non-profit educational institutions anywhere in the world. It’s also free 
of ads, so that users – staff and learners - never see ads in any application. 
The innovative technology provides users with the apps they already know how to use. 
Gmail (with built-in voice and video chat), Google Calendar, Google Docs, Google Sites, 
and Google Video enables education organisations to communicate and collaborate 
easily and effectively.  
Accessible from anywhere users are connected to their work, learning and to each other 
– no matter where they are, when they work, or what platform or device they use. 
Google Docs allows the secure upload of and access to files of any type from any 
computer, a one place online secure facility to store, access, share and organise a wide 
range of files without worrying about flashdrives or external media. 
A converging “mash up” of social media and e-Portfolios are increasingly a common 
ground where young people are learning, collaborating, playing and socialising despite 
the education system.  
Web-based, and made possible by high speed broadband, this type of rich multimedia 
platform offers users wide scope for creating, sharing, storing and retrieving data in a 
highly personalised and portable form.  
The cloud may just provide the basis for a life-long and career-wide e-Portfolio. Some 
public portfolio applications permit varying degrees of audience access, so the same 
portfolio might be used for multiple purposes.  
4.6 SUMMARY OF PERCEIVED BENEFITS OF E-PORTFOLIOS 
The following tangible benefits in relation to efficiency, enhancement and 
transformation are based on work completed by Joint Information Systems Committee 
(JISC): 
For efficiency – learners and formal educators experience time savings in: 
 information retrieval 
 supporting reflection and feedback 
                                       
35 www.google.com/appsatschool 
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 supporting presentation 
 assessment 
 administration. 
For learning and assessment enhancement e-Portfolios improved: 
 the quality of evidence and attestation 
 learning reflection, collaboration and feedback processes 
 evidence gathering in relation to skills development 
 student motivation and satisfaction 
 teaching and learning support quality enhancement 
 easier moderation: more efficient tracking and reporting 
 increased validity and quality in attestation, RCC and RPL processes 
 possible integration with [NZQA] standards-based quality management system 
requirements and ease of audit. 
4.7 A CAUTIONARY NOTE: WHO OWNS THE CONTENT IN PUBLIC PORTFOLIOS? 
In the currently available public portfolios the boundaries between work and play have 
been blurred. They reflect a new way of assembling knowledge. But a key consideration 
must be who owns the content.  
MySpace – “does not claim any ownership rights in the text, files, images, photos, 
video, sounds, musical works, works of authorship, or any other materials that you post 
to the MySpace Services.”  
Facebook: “… are the proprietary property of the Company.”  
ELGG – developed for education claims “No intellectual property rights over any 
material you provide to the Elgg.org service.”  
See appendix 2 for more on copyright and digital rights based on the JISC work. 
 
  
41 
 
5. GESTURE-BASED COMPUTING 
Gesture-based computing is also a transformative and potentially disruptive 
technology, because it changes not only the physical and mechanical aspects of 
interaction with computers, but also our perception of collaborating with computers. In 
reality we are only beginning to understand the impacts for education and training. 
Gesture-based computing has strong potential in education, both for learning, as 
students will be able to interact with ideas and information in new ways, and for 
teaching, as faculty and learning designers explore new ways to communicate ideas. It 
also has the potential to transform what we understand to be scholarly methods for 
sharing ideas. The leap from swipe interfaces (such as on touch screen laptops and 
smart phones) or even toss gestures (such as iPhones, iPads and smart phones) to the 
"my body is the interface" in Wii and Microsoft Kinnect for xBox is profound. 
“Researchers and developers are just beginning to gain a sense of the cognitive and 
cultural dimensions of gesture-based communicating, and the full realisation that the 
potential of gesture-based computing within higher education will require intensive 
interdisciplinary collaborations and innovative thinking about the very nature of 
teaching, learning, and communicating”.36 
An increasing range of gesture-based systems accept input that uses a range of 
gestures. These include double or single taps, swipes using one or more fingers and 
other ways of touching, hand and arm motions, head or body movements.  
“The screens of the iPhone and the Microsoft Surface react to pressure, physical 
motion, and the number of fingers touching the devices. The iPhone additionally can 
react to manipulation of the device itself by shaking, rotating, tilting, or moving the 
device in space.  
“Wii and other emerging gaming systems use a combination of a hand held, controllers 
and motion sensors to determine position, acceleration, and direction. With 
technologies such as these, this will open up new ways of teaching in schools,”37 and 
for distance learning. 
5.1 RELEVANCE FOR TEACHING, LEARNING, OR CREATIVE ENQUIRY 
The hands-on, kinaesthetic nature of gesture-based computing will very likely lead to 
new kinds of teaching or training simulations that look, feel, and operate almost exactly 
like their real-world counterparts.  
The ease and intuitiveness of a gestural interface makes the experience seem very 
natural, and even fun, making them relevant for learning at any age or level of study. 
Already, medical students benefit from simulations that teach the use of specific tools 
                                       
36 http://k12.wiki.nmc.org/Gesture-Based+Computing downloaded 3-May 2011 
37 Based on http://netgened2010.flatclassroomproject.org/Gesture-based+Computing  
downloaded 3-5-2011 
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through gesture-based interfaces, and it is easy to see how such interfaces could be 
applied in the visual arts and other fields where fine motor skills come into play. 
Gestural interfaces allow users to easily perform precise manipulations that can be 
difficult with a mouse. When combined with haptic (touch or motion-based) feedback 
and augmented reality, the overall effect is very compelling. 
Gesture-based computing opens up unparalleled avenues of accessibility and 
interaction for learners. No longer a thing of science fiction, larger multi-touch displays 
support collaborative work, allowing multiple users to interact with content 
simultaneously.  
“In schools where the Microsoft Surface has been installed in study areas, staff report 
that students naturally gravitate to the devices when they want to work together to 
study collaboratively.  
“Gestural interfaces go beyond multi-touch displays, of course. Imagine an interface 
that allows students to determine or change the DNA of a fruit fly by piecing it together 
by hand, page through a fragile text from the Middle Ages, or practice surgical 
operations using the same movements a surgeon would — with gestural interfaces, 
discovery-based learning opportunities like these are likely to be common scenarios.”38 
We predict that this trend will come into its own increasingly from now on, and across a 
wide range of disciplines. Gesture-based computing has wide potential for learning and 
assessment in all highly technical occupations where precision is essential. With 
obvious application to sports coaching such as skiing or snow-boarding, we anticipate 
more innovative uses in areas such as aviation or mechanical engineering training 
where precise gestures such as tensioning bolts requires practice and accurate 
assessment.  Or in demonstrating precise knowledge of 3-4-5- triangulation 
(Pythagoras’ Theorem) when competently pegging out a building site. Or possibly even 
in demonstrating correct tool handling across a wide range of trades.    
A sampling of applications of gesture-based computing across disciplines includes the 
following: 
“[A] gesture-based Mgestyk system has been demonstrated with Microsoft Flight 
Simulator, and allows players to fly a simulated plane simply by moving their hands — 
without any joystick or remote. It is not difficult to picture similar applications, a little 
further down the road, that could be used to simulate many kinds of experiences. 
“Kinesiology. Dutch company Silverfit uses a gesture-based system to deliver fitness 
games designed for the elderly. Used in elder care organisations, the games provide 
gentle exercise and “activity of daily life” practice. 
                                       
38 The section is from page 22 of, Johnson, L., Levine, A., Smith, R.,  & Stone, S. (2010).  The 2010 
Horizon Report Australia and New Zealand edication. Austin, Texas: The New Media Consortium. Used with 
permission under the Creative Commons Attribution License.  
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“Medicine. Digital Lightbox by BrainLAB is a multi-touch screen that allows doctors and 
surgeons to view and manipulate data from MRI, CT, x-ray, and other scan images. The 
system integrates with hospital data sources to enable health professionals to 
collaborate throughout the cycle of treatment. 
“Sign language. Researchers at Georgia Tech University have developed gesture-based 
games designed to help deaf children learn sign language. Deaf children of hearing 
parents often lack opportunities to pick up language serendipitously in the way hearing 
children do; the game provides an opportunity for incidental learning. The iPhone 
application Sign 4 Me allows easy manipulation of the point of view so that a sign can 
be viewed from any angle.”39 
6. SERIOUS GAMES 
A serious game is a game designed for a primary purpose other than pure 
entertainment: they are, “immersive learning simulations. They increase awareness of 
real-world topics…drawing from both computer game and educational simulation 
genres.” 40  “Traditional linear [educational or learning] content – books, movies, and 
lectures – while leveraging brilliant technologies and capturing brilliant thoughts, has 
been limited to capturing and sharing the world. Linear media focus on the passive 
content of learning-to-know, rather than the active content of learning-to-do.”41  
Serious games (SGs) are educational simulations (ESs) and games designed to meet 
specific learning and assessment goals and to provide an environment in which a 
learner42 can demonstrate what they know and can do already or as they learn and 
apply that learning along the way. They can also clearly demonstrate whether there are 
gaps in their knowledge and areas where they are not either meeting standards or 
complying.  
6.1 WHY ARE SERIOUS GAMES HAVING SUCH AN IMPACT? 
Education continues to evolve rapidly. Literacy has evolved beyond the definition of the 
ability to read and write. Literacy now includes ICT definitions relating to the ability to 
seamlessly interpret on-screen information, such as the graphics in a videogame, and 
the ability to rapidly decode symbols. To be effective, gamers must be able to quickly 
decipher each game’s symbols and conventions, which is essentially what good readers 
have to do in terms of deciphering the alphabetic code. 
 
                                       
39 Johnson et al, ibid pages 22 and 23 
40 Clark Aldrich “The Complete Guide to Simulations and Serious Games,” Pfeiffer San Francisco 
2009, Page 26 
41 Clark Aldrich, ibid, Introduction, Page xxxi 
42 The use of learner here refers to an adult learner in the workplace 
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Steinkurhler and Kurt Squire43, assert that videogames are not replacing literacy 
activities, they ARE literacy activities. Steinkuehler believes what is going on in serious 
games in terms of learning is ten years ahead of what is happening in education. 
Literacy specialists are just beginning to investigate how reading on the internet affects 
reading skills. Students are developing new reading skills that are neither taught nor 
evaluated in school.  
 
Educational practices need to recognise today’s participatory culture and find different 
ways of delivering content. Today’s new cultural competencies include the ability to 
navigate across different kinds of media and to “mashup” the various media content.44  
Games are the ideal model for combining content in different ways and incorporating 
problem solving. There is a need for educators to see games as an alternate learning 
system. 
 
“Videogames use the scaffolding concept extensively which involves providing 
learners with cues, hints, and partial solutions to help them learn new concepts and 
thus have numerous educational applications.”45 
 
6.1.1 TODAY’S LEARNERS ARE DIFFERENT 
 
Outside of formal learning, learners are multi-tasking with the use of technologies such 
as instant messaging, cell phones, computers, e-mail, digital music devices, and 
videogames. 
 
Young people now spend more time with digital media than they do watching 
television. Students who have grown up with interactive technologies integrate them 
seamlessly in their daily lives including into learning if given the chance. 
 
Yet these same students who are so thoroughly connected to technology outside of 
their learning institution are largely disconnected within their formal learning 
environments. Students increasingly express frustration and dissatisfaction with their 
learning experience, and the limited access they have to the internet during the formal 
learning day. These digital savvy students want learning experiences that parallel the 
exciting and engaging digital formats which they use in other parts of their lives. Most 
instruction remains rooted in the “tell and test” format which assigns a passive role to 
students and requires them to read from texts, listen to lectures and repeat the 
information back on worksheets, in class discussions, in reports or assignments, and on 
tests. 
 
                                       
43 Based on School of Education. “Serious about the Games We Play.” University of Wisconsin. Jun. 12, 
2008   
44 Based on Ward-Crixell, Kit. “Gaming Advocacy.” School Library Journal. Sept. 2007. 53:9.   
45 Summit on Educational Games: Harnessing the Power of Videogames for Learning. Federation of 
American Scientists. 2006. Washington DC.   
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The skills that make gamers successful often help them be more sociable and develop 
strategic thinking and leadership skills.46 
 
6.1.2 TODAY’S TEACHERS ARE DIFFERENT 
 
The increased use of Serious Games is the result, in part, of more young teachers, who 
grew up playing games, recognising the value of incorporating interactive features into 
learning. Increasingly today’s educators realise that games are embedded with core 
academics and require analytical problem solving skills. Games can convey a different 
perspective than students can get from a text book or even from going to a museum 
and looking at things in glass cases.47 
 
Many teachers are using games to help teach concepts that have been historically hard 
to teach and difficult for students to learn.48 
 
Well designed serious games have the potential to improve student motivation as well 
as the educational outcomes. They have been shown to facilitate the transfer of learned 
skills to practical application. However, teachers must have a sound understanding of 
which game features are important and the why and how of best design that result in 
positive learning outcomes. Teachers will need to continue to work to include gaming 
innovations in their teaching and redesign instructional practices and learning 
environments to take advantage of the exploration.49 
 
6.1.3 TODAY’S GAME DESIGNS ARE DIFFERENT 
 
One value of video gaming has to do with their motivational factor. The motivational 
factor of gaming has increasingly important applications in the educational process. 
Because players are so interested in the game they continue to play the same game 
again and again, even after repeated failure, in an effort to get better at the game.  
 
SGs are good teaching tools because they start off easy and gradually get harder. 
There is also a “circle of no consequences” that makes it okay to fail. There are no 
repercussions in the real world for failure at a game. In education there is an emphasis 
on success within a given timeframe that creates pressure. Some students do not 
perform well under that pressure. 
 
For example the regime of competence principle refers to the design of video games 
that assures that every level in a game is on the outer limits of the player’s ability, just 
                                       
46 Beck, John and Wade, Mitchell. Got Game. Boston, MA: Harvard Business School Press. 2004.   
47 Cliff, Edward. “Class Take Out Your Games.” Business Week. Feb. 20, 2006. Issue 3972.   
48 Len, Annetta. “Videogames and Simulations as Teaching Tools.” Multimedia & Internet@ 
Schools. Nov./Dec. 2007. 14:6.   
49 Summit on Educational Games: Harnessing the Power of Videogames for Learning. Federation 
of American Scientists. 2006. Washington DC.   
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hard enough to be a challenge, but still allows the player to be successful. This gives 
gamers a sense of simultaneous pleasure and frustration.50 
 
Video games, based on the training of socially valued practices, will create an 
educational system in which students learn to work and think as professionals. The 
purpose is not to train students for these professions, but rather to provide students 
with an opportunity to see the world in a variety of ways that are fundamentally 
grounded in meaningful activity and aligned with core skills, habits, and understandings 
of a post-industrial society. Games help students create representations of professional 
knowledge, often well ahead of their years or ability to apply the knowledge in a work 
sense. Video games are very effective at teaching logical, consequential thinking. U.S. 
Army studies indicate playing videogames as much as ten hours can improve the ability 
to process visual information and improve overall spatial orientation skills. 
 
Games such as World of Warcraft involve participation in collective intelligence, and 
blur the distinction between the production and consumption of information. They can 
emphasise expertise rather than social status. They promote international and cross-
cultural media and communities. Games are inherently simplifications of reality, but 
they are at their most powerful when they are personally meaningful, experiential, and 
social all at the same time. 
Game-based learning can cover anything from specific advanced conceptual teaching in 
education in topics such as physics, chemistry or geology, can relate to compliance 
training on a wide range of equipment types used by industries like defence, fire and 
rescue, or can hone in on detailed, costly or difficult to teach topics in science, 
advanced surgical techniques, emergency management, city planning, or engineering.51 
They are already being used in formal and informal learning across the public and 
private sectors. 
Depending on the quality and relevance of the experience, early indications are that 
deeper more readily recalled and applied learning happens in about 25% of the time it 
takes for the same learning by reading or from lectures. Put another way a learner can 
achieve 3-4 times more learning in the same time period for a range of reasons52.  
This is because in a well designed simulation, content can be 3-4 times denser, more 
multimedia saturated than through traditional learning methods. When learning 
material is significantly more engaging, the learner’s attention span is increased. 
Therefore one hour’s learning can occur in 15 minutes in part because the learning 
occurs within a rich context with the additional benefit of being highly relevant to the 
topic, both well proven factors in successful adult learning. In a well designed SG a 
shorter learning time does not equate in any way to dumbing down the depth or 
                                       
50 Summit on Educational Games: ibid   
51 http://en.wikipedia.org/wiki/Serious_game downloaded May 13 2011 
52 This and much of the serious games section comes from interview notes. Clark Aldrich gave 
generously of his time to be interviewed by E Valentine  and M Portman, June 28, 2010. 
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breadth of required learning. Rather the same amount of learning happens much faster 
through a richer, more contextualised, more relevant and therefore denser learning 
experience.   
Another aspect of the success of SGs is in understanding that rich 15, 30 and 60 
minute slots offer significant flexibility in terms of when and how the learner might 
engage. This also applies to games developed for small frame / hand-held devices. A 
learner is not hooked into hours of linear lesson, but rather can engage anytime. 
SGs and simulations should also be considered for teaching difficult theoretical, 
conceptual and technical learning, not just for compliance-based or standard learning.  
6.2 ADDED BENEFITS OF SERIOUS GAMES AND EDUCATIONAL SIMULATIONS  
Everything the learner does in a simulation tells you something about the learner and 
can be measured over time. In addition to being able to develop and assess the topic-
specific knowledge and skills, higher level skills and competencies can be taught or 
observed and analysed during an SG or ES process. 
Every interaction with a simulation, for example the decision to skip instructions, tells 
you something about the learner. Over time you can track trends / preferences/ biases 
that enable you to collect data about additional attributes, interests and skills: clear 
patterns emerge over time if designed into this type of sophisticated learning 
experience (and to a certain extent without specific design simply because of the web-
based nature of the learning and available analytics).  
What if through the use of learning and assessment using sims, we could find a 
variable of success or competency over time that equates to higher levels of prediction 
of long-term success i.e. patterns that no human process can easily track or predict? 
This is already happening. For example Symbiotics (UK) aviation pilot testing, even at 
pre-screening entry levels assess not only whether the would-be pilot has the eye-
hand, mathematical and multi-tasking skills required of an airline or military pilot, the 
process of taking the 10 minute simulation also accurately tests for learning 
preferences, personality and temperament under stress. Clearly in predicting whether a 
potential student is likely to succeed after investing significant money into training to 
be a pilot, this is useful information for the student as well as any potential education 
provider or future employer.  
6.3 WHAT ABOUT EXPERIENCED LEARNERS? 
With adult learners, it’s all about the level of engagement; the more the learning is 
relevant, contextualised and significant at the time, the more likely learners are to 
engage, complete sections or whole courses and therefore recall and apply the 
knowledge and skills.  
This is particularly important in very experienced learners / older workers who have to 
train.  
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They may come to a learning instant thinking, “I’ve been doing this for 15 years. This is 
a waste of my time.  I already have my / our way of doing things. I am already an 
expert – you can give me this course but I know best.”  
In these situations the simulation can be used to show the good and bad consequences 
of “doing it their way”. For example they may know a way, but have learned bad habits 
over time and therefore are not working in the required way.  
From a design point of view it’s important to acknowledge and help this learner 
demonstrate what they do know. The design process must show that they know xyz, 
but also need to know ABC. This can be done by helping them to understand less 
visible problems or longer term consequences of continuing to do what they’ve always 
done.53  
Example: a baggage handler may know how to load and unload bags. They may 
however be working in unsafe ways from an occupational health and safety (OSH)  or 
general security point of view. Through SGs it can be demonstrated that the 
consequences of their continuing might be more bags going through security 
unchecked, less safe practices and therefore OSH impacts or plane or equipment 
damage. It’s also possible in “real” time to cost out the consequences of injuries, 
mistakes and reworks as both experienced and inexperienced students demonstrate 
efficiency or effectiveness in a process or competency at a task, including 
demonstrating the wide range of consequences of providing poor service. 
Well designed short simulations engage, entertain and build transferrable, measurable 
behaviour change. 
Example: Cyber security sim. The learner understands strategies the “bad guys” use 
such as getting people who don’t know any better to click on a pop-up on their 
computer. To help people understand and learn. The bad guys use the innate curiosity 
of people to:  
a) Engage them (e.g. click here to get your horoscope or congratulations you’re a 
winner). At this point the unsuspecting are unwittingly drawn to  
b)  Probe i.e. they click through 
c) Because they unknowingly decide to trust. 
 
In a simulation the consequences and seriousness of this series of actions can be easily 
demonstrated.  
In this example the simulation is also able to demonstrate the invisible systems the bad 
guys use behind things like downloading the seemingly smiley, innocuous face or 
opening attachments online and potential security breaches. 
                                       
53 E Valentine interview notes with Clark Aldrich June 2010 ibid. 
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In simulations, learners can experience this in a safe, flexible environment where 
expensive equipment or significant OSH issues can occur without injury, damage or 
loss of life or equipment. 
Example: every 12 months fire fighters have to demonstrate competency in the 
handling and deployment of fire extinguishers. This has significant equipment and 
staffing cost in real terms, but can easily be demonstrated in a simulation or by a 
gesture-based method. 
6.4 GENERAL LEARNING DESIGN CONSIDERATIONS:  
 ‘Learning can and should be hard fun!’ 54 Regrettably, too many who design training 
materials for a living, fail to understand why an engaging experience is so important. 
As with all learning design, there are new risks if you try to apply old text-based, linear, 
sequential learning design models. 
Designing a good SG is challenging because the interactivity contains many more “what 
ifs” that need to be planned into the design from the start. As illustrated in the example 
used relating to training in computer security, it is so much harder to demonstrate what 
the bad guys are doing using traditional methods! It can be easier within a SG or ES to 
demonstrate competency, or breaches of compliance and for the learner to experience 
the consequences of good and bad decision making.  
However, in SGs learning must still be able to be measured and certified from the 
simulation if required, one reason for favouring single learner approaches. 
“Simulation games can serve not only as a practice environment, but also as an 
evaluation tool. That is, practice in a simulation can be both formative, allowing 
learners to check their ability, and summative, in that these games can be 
instrumented to report practice back to a learning management system. Given that 
random experiences are to be desired, one has to be careful to control the experience 
by guaranteeing (read: programming) certain contingencies or occurrences, or having 
canned sequences when used as a test, but there are creative ways to ensure 
appropriate controls when using simulations as evaluation tools.”55 
“It is not enough, however, to categorise virtual worlds, games, and simulations as 
either entirely synonymous or utterly different. It is more useful, and perhaps more 
complete, to see virtual worlds, games, and simulations as points along a continuum, 
all instances of highly interactive virtual environments (HIVEs).”  
“All games take place in some kind of virtual world, and not solely a Second Life-style, 
massively multiplayer online environment. Even physical games are played in a 
synthetic world structured by specific rules, feedback mechanisms, and requisite tools 
to support them.  
                                       
54 Clark N Quinn http://www.engaginglearning.com/ 
55 Clark N Quinn: http://www.engaginglearning.com/resources.html 
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Children playing stickball on the curb create a play world structured by the broad 
requirements of the game and overlaid by its rules. Those rules become stricter in more 
intricate games and in simulations. 
“Simulations share key characteristics with games, including the use of a virtual world 
(that is, to some extent, also structured by the rules and constraints of the simulation) 
and the focus on a particular goal, but simulations use a more highly refined set of 
rules, challenges, and strategies to guide participants in developing particular 
behaviours and competencies that are highly transferrable. 
“Participants often shift subtly between the various modes, moving from undirected 
exploration of a virtual world then to games and then to more structured simulation as 
they become comfortable in the environment.”56 
Aldrich also presents an excellent check-list for SG design on his blog 57 in relation to 
what he looks for when judging the qualities of game design. 
6.5 EDUCATIONAL FRONTIERS: LEARNING IN A VIRTUAL WORLD 
NB: This section is based on the work of Prof Cynthia M. Calongne
58
. 
Virtual worlds are engaging, stimulating spaces where students can meet online for 
normal learning activities, including lectures, discussions, case studies, projects, 
papers, exams, and labs. Classes are a mix of synchronous and asynchronous activity.  
A virtual world class differs from a traditional course management system, such as 
Blackboard or Moodle, due to the three-dimensional (3D) graphical setting, the use of 
avatars to represent the class participants, and the sense of presence that puts the 
learner within the scene.  
After teaching multiple university courses using the virtual world of Second Life as an 
educational classroom, Prof Calogne concludes that successful virtual class experiences 
require a blend of technology, tools, content, student ownership, identity, engagement, 
course structure, risk management, mentoring, feedback, and a good orientation to 
using the tool.  
 
                                       
56 Aldrich, C. (2009). Virtual worlds, simulations, and games for education: A unifying view.Innovate 5 (5). 
http://www.innovateonline.info/index.php?view=article&id=727 (accessed May 26, 2009). The [extract] is 
reprinted here with permission of the publisher, The Fischler School of Education and Human Services at 
Nova Southeastern University. 
57 Aldrich, C.  http://unschoolingrules.blogspot.com/2011/06/what-i-look-for-when-i-judge-serious.html 
posted June 1, 2011 
58 Calongne, Cynthia M. (“Lyr Lobo”)© 2008. The text of this article is licensed under the Creative 
Commons Attribution-Noncommercial-ShareAlike 3.0 License (http://creativecommons.org/licenses/by-nc-
sa/3.0/). EDUCAUSE REVIEW, vol. 43, no. 5 (September/October 2008)  
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The First Class: Orientation 
Although it is tempting to begin a virtual worlds class with an orientation to the 
software and the virtual world itself, students need action and excitement to help them 
envision how they will use it effectively. Instructors thus should sell the benefits first, 
have students choose to use the virtual world, and THEN discuss how it works.  
When a student logs in to a virtual world for the first time, the monitor may display the 
student’s avatar (a representation of self) from behind—that is, the student sees the 
back of his or her avatar. The world feels like a strange new frontier, populated with a 
scene (e.g., a landscape), 3D objects (e.g., billboards, boxes, benches), other avatars, 
and a user interface that would impress science fiction fans.  
If unfamiliar with virtual worlds, figuring out how to move, look around, and interact 
with others is not intuitive for most users. If the first class begins here, some students 
will exit the software, vowing never to return.  
Rather than startle students, the first class needs to show them the benefits of using 
virtual worlds, demonstrate what students of all ages have accomplished in only a few 
days, and provide a brief introduction on how to use the tool effectively. The first class 
should feature cool technology, exciting research, entertainment, and great visuals to 
enflame students’ imagination. 
 
Figure 1. From Second Life, a picture of Acheron LV426, an experimental-design 
class space hosted by the author and open to the public. 
Prof Calogne begins the orientation session with exciting examples from other classes, 
schools, and research projects. Putting a face on these experiences and making them 
real, personal, and engaging is important. Although most orientations start on campus, 
online students also meet in the virtual world. Getting everyone to the class site 
requires a few minutes and benefits from alternative communication support (via 
phone, voice over IP, voice in the virtual world, or a conferencing tool).  
The orientation continues with highlights of accomplishments from teenage students at 
Ramapo, Suffern (N.Y.) Middle School’s campus in Second Life, hosted by Peggy 
Sheehy (http://ramapoislands.edublogs.org/about/). Their learning experiences are 
inspiring and help students visualise projects modelled in a virtual world. During one 
session, a student reflected: “If teens can do it, I can do it.” Student ownership grows 
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as students visualise the class workspace as a place where they meet, attend class 
sessions, work on projects, play, and relax with friends.  
Finally, the orientation ends with an overview of how to move, look around, customize 
avatars, and interact with other avatars and objects.  
The instructions are simple and focus on basic skills. Students practice moving and 
looking around, laughing as they struggle to adapt the user interface to their perception 
of accepted behaviour in both the real and the virtual worlds.  
Overcoming Fear and Uncertainty: The Benefits for Students 
Fear and uncertainty are barriers to learning. At this point, some students may be 
eager to try out the virtual world, while others remain hesitant. The next step is to 
mitigate the risks associated with using unfamiliar technology and to create a safe 
learning environment.  
Students worry that they are already challenged to learn a host of new concepts while 
acquiring the desired course competencies. Adding the complexity of a new software 
tool increases their perception of risk, and they need to see the benefits and how the 
instructor will manage the risks. Students need to know that it is OK to make mistakes 
and to explore the boundaries and that they are required to be active participants. 
After all, students learn best from their mistakes and rarely forget them, so one rule is 
that mistakes are great opportunities for learning.  
Virtual world learning experiences are fun. Class can be held on the beach, in another 
country, in outer space, or in any simulated setting. Students do not need to be 
confined to a traditional class setting, with chairs facing forward, but can instead move 
within the learning environment, communicate via text or voice, offer information or 
ask questions whenever they like (without being impolite), and correspond with 
classmates and friends via private messaging.  
Students can create content, using built-in tools to construct their ideas as a form of 
virtual doodling. These 3D objects and models can express their ideas and offer a 
context for questions as they work on class projects during class discussions. 
The class experience is lively, engaging, and rich with social networks, interaction, and 
expression. Students are not passive. Their time spent is productive, allowing the 
instructor to provide feedback as they draft their ideas and conduct activities. Less time 
is spent in critical assessment at the end of the course, since the learning process and 
measurement instruments are interactive and observable throughout.  
New roles emerge as students move from campus and online discussion boards to the 
virtual world classroom. Education centres on discovery, yet students often have a 
limited view of their role in the classroom. Some may be taking a class because it is 
required rather than because they chose it. A few may feel disengaged and go into 
“cruise control,” expecting the instructor to entertain them. Shifting students from the 
passive roles of survivors and castaways to the active roles of researchers and 
explorers requires a change in their perception of themselves and their willingness to 
participate. 
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With very little time and a lot of content to cover, one way to accomplish this change is 
to use game-based metaphors that capture students’ interest. But there is no need to 
actually create a game to leverage the concept of game-play for class activities. After 
all, class activities come with goals, feedback, rewards, and recognition, and these 
translate well in this visual, exploratory environment. The virtual world looks like a 
game setting and is one in which instructors can guide, observe, and provide feedback 
and rewards for class activities.  
Does this mean poor management and lack of focus? 
Students worry that the class structure will be poorly defined and managed. A well-
structured course includes a syllabus that defines the course objectives, learning 
objectives, goals, measurements, a schedule of activities and assignments, and rubrics 
for assessment. Virtual world courses add information on how projects will be 
delivered, how class discussions will be evaluated, and how students can benefit from 
feedback to improve the quality of their work throughout the course.  
Other benefits include discovering new ways to study, discuss, create, and express the 
course subject under the supervision and support of the instructor. In virtual worlds, 
the instructor’s role shifts from being the “sage on the stage” to being the domain 
expert; the authority who stimulates and supervises exploration while providing 
structure, guidance, feedback and assessment. Demystifying complexity is not an easy 
task!  
Great virtual world learning experiences blend the following features in a mix that is 
appropriate for the course content and for the achievement of the desired course 
competencies. Not all classes include projects or creation of 3D content, and this list 
favours activity-based learning and social networks: 
* SELF: Customising the avatar 
* EXPLORATION: Moving around the world 
* COMMUNICATION: Sharing information with others 
* NAVIGATION: Looking at 3D content 
* INTERACTION: Using 3D objects 
* CREATION: Designing a class project 
* DELIVERY: Giving the projects to the instructor 
* ASSESSMENT: Evaluating Second Life projects 
* FEEDBACK: Compiling progress and performance reports 
Content That Comes to Life 
Virtual world classrooms use a mix of media-rich course materials. Aside from how 
content is shared via discussion during synchronous sessions, learning stations can be 
designed that offer content to students who miss class or who need more time to study 
and reflect. Students can touch these 3D objects to get notecards, listen to podcasts, 
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or see streaming video that covers this course content. Although this capability is also 
available in online course management systems and websites, the shared nature of an 
avatar interacting with an object, being part of the content that is being studied, and 
seeing 3D simulations of the content come to life is powerful. Since a student’s 
understanding of complex content may be hazy, offering information in a variety of 
ways allows students to use the information to solve problems and create solutions for 
their projects.  
Exams or assessments of competency shift to projects and solutions to problems that 
are expressed in context, offering new ways to visualise, experience, and assess the 
solutions. This method does not replace traditional methods of evaluation, but it does 
offers additional ways of assessing what students know and can apply. For example, CS 
382, a software design class at Colorado Technical University (CTU), created a 3D 
game maze and populated it with traps, sensors, flags, a scoreboard, treasures, and 
other game features and then played the game on the last night of class. The goal of 
the class was to learn to model a variety of software designs using drawings in a design 
specification. The students exceeded the class requirements: they designed, 
prototyped, and tested their designs. They discovered a minor flaw, and one student 
fixed the problem while the class tested it during the next run of the game.  
These students were so immersed in the learning experience that they did not realise 
they had accomplished the goals of several classes in a single term. Virtual 
environments are stimulating, creative landscapes. When virtual worlds are populated 
with the right mix of content and discovery, students remain long after class ends.  
Location, Identity, and Roles: How Virtual Are They? 
Virtual world classrooms are no less real than other online class environments, and if 
used for synchronous class sessions, they may simulate a campus-based class meeting. 
The differences are the emphasis on interaction, real-time discussion, and shared 
experiences and the addition of back-channel communication features, such as instant 
messaging to individuals, the entire class, and other virtual world groups.  
Class participants are often not anonymous, despite the use of virtual world aliases for 
avatar names. One reason is that students want information, education, feedback, and 
grades from their instructor, and they want to know who is responding to them. In 
addition, students share a sense of community in these environments, and they mentor 
one another as they discover how to use the tool to complete their individual and team 
course activities. This sense of identity differs from the social use of virtual worlds for 
entertainment purposes, where anonymity is often favoured. 
Finally, as students become active participants in virtual world classes, the student who 
is on “cruise control” is at risk. Students shift from being passive listeners to engaging 
in group interaction and activities and demonstrating that they understand the course 
content via the completion of projects, papers, labs, and case studies. Many classes 
that include case studies use role-play, putting learners in roles and contexts in which 
they explore the content and make decisions based on the forces and constraints 
placed on them. One example of a class role-play is shown in Figure 2, which depicts 
Ramapo’s immersive literature activity in which Suffern Middle School students enact 
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the courtroom scene from John Steinbeck’s OF MICE AND MEN. The students’ 
exploration of the content benefits from this social learning environment.  
 
Figure 2. From Second Life, students role-play a courtroom scene in Ramapo, 
Suffern (N.Y.) Middle School’s virtual world campus hosted by Peggy Sheehy in 
Teen Second Life (http://ramapoislands.blogspot.com/2007_02_01_archive.html 
and http://ramapoislands.edublogs.org/). 
Class in a Virtual World: A Case Study 
During early 2008, a “Usability and Interaction” class at CTU (CS 820) used Second Life 
to conduct all of its online class sessions. During the course of the class, the students 
met weekly to discuss the class concepts. They learned basic virtual world building and 
texturing skills, developed user-interface prototypes, designed usability experiments, 
and conducted usability evaluations within Second Life.  
The virtual world classroom became an open space version of a usability lab. In this 
virtual usability lab, students needed to first learn how to use the virtual world building 
tool to construct objects, texture them, and link them to create user-interface 
prototypes and heads-up display prototypes. 
 
Figure 3. From Second Life, a picture of the author and a student discussing 
accessibility design. 
In addition to learning user-interface design and testing principles, the class goal was 
to reflect on new ways to design and evaluate user interfaces. With this goal in mind, 
the students elected to study problems related to accessibility, perception, and 
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interaction. Instead of focusing solely on the software interfaces, they created 3D 
linked objects with behaviours that simulated real-world systems.  
In their “lessons learned” papers, the students noted that the virtual world classes 
enhanced their learning experience and their perceptions of self and gave them new 
skills to demonstrate their mastery of the course content. The sense of presence and 
the customisation of their avatars were high on their list of priorities for learning and 
participating in virtual world classes. In contrast, they noted that it took time for them 
to customise their avatars and to learn to communicate, gesture, and emote. They also 
learned to create 3D objects and to texture, link, and programme the objects into 
testable, scripted projects that responded when touched. As mentor, Prof Calogne felt it 
was important to offer the right mix of instruction, observation, opportunity to struggle, 
and support—all of which were necessary for them to discover, build, and test their 
solutions. The struggle to discover solutions is part of the learning process. For the 
mentor, knowing how to balance that struggle with solutions and success is key. At the 
conclusion of the class, students exceeded the course requirements and learned a host 
of virtual world skills. 
Virtual Worlds, Enhanced Learning 
Do virtual world classes replace campus-based classes or online course management 
systems? No. Classes offer rich interaction, expression, and other forms of 
communication and real-world experiences that are not possible given today’s virtual 
world technology. For classes that centre on formal papers and research reports, 
campus-based and online classes excel. Even though slides and text-based information 
can be used in the virtual world, its strengths centre on 3D visualisation and sensory 
experiences that are harder to simulate in the campus-based and online classrooms.  
Virtual World Learning Caters for Different Learning Styles 
Enhanced learning experiences in virtual worlds offer opportunities for visualisation, 
simulation, enhanced social networks, and shared learning experiences. Some people 
learn best by listening to the course content, others by seeing and visualising the 
content in context, and the rest by using a hands-on approach to demonstrate course 
competencies. In virtual worlds, a mix of content and activity is leveraged to support all 
learners: auditory, visual, and kinaesthetic. 
Virtual worlds support these different learning styles and give students opportunities to 
explore, discover, and express their understanding of the subject. Naturally, the tool’s 
capabilities do not guarantee a great learning experience. As with all learning design, 
the success of a course depends on effective course design, delivery, and assessment. 
Course designers, instructors, and IT professionals are challenged to create stimulating 
content, deliver it reliably, and ensure a stable virtual world learning environment. 
Over 400 universities and 4,500 educators participate on the Second Life Educators List 
(SLED).1 All are studying how to leverage the benefits of learning in a virtual world in 
order to assist students in today’s educational frontiers. 
Note 1 For more on the SLED list, see https://lists.secondlife.com/cgi-bin/mailman/listinfo/educators and 
http://www.sl-educationblog.org/?p=91. Incorporated with permission. 
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6.6 SERIOUS GAMES MAY HELP OVERCOME THE PROBLEMS OF BAD ELEARNING 
One of the primary reasons that eLearning often does not work as well as it can, is 
because many designers simply put text-based learning online. The same applies with 
SGs. Learning design must be appropriate to the media and employ the interactive, 
multi-media and highly graphical aspects that games offer. Many digital mediums are 
converging and have moved rapidly beyond what were primarily visual computer-based 
experiences, to include multi sensory, multimedia, advanced digital experiences.  
Add into the mix the rapid rise of gesture-based computing and we’re moving very 
rapidly into a world where almost any learning can be simulated, practised and 
assessed within a virtual learning environment. While elaborate simulations such as 
those for flight training or micro-medicine are currently more expensive to design and 
deliver we predict that the time to wide-scale adoption of this medium will grow rapidly, 
first in corporate learning and highly technical education, then more widely into trades 
and mainstream education. Already there are programmes that reduce the cost and 
time of 3D learning design. (See RAF example 6.9.)  
Not getting hooked into one game type, authoring system or approach is also an 
essential part of the success (or failure) of content structure in SGs. As with early 
eLearning make sure the objectives are clear, the path to learning and assessment well 
thought through in the initial design scope then decide on the game and technology 
type. Already there are advanced haptic59 (touch-based) systems that include tactile 
information, known as force feedback, in medical and gaming applications.  
The combination of high-definition imaging, gesture and haptic systems will 
increasingly enable highly specialised technical or hazardous occupations such as 
aviation engineering, gasfitting, advanced medical techniques. 
6.7 ASSESSMENT IN VIRTUAL WORLDS, SIMS AND SERIOUS GAMES 
The design and assessment of learner interactions in virtual worlds, sims and serious 
games is important for advancing the whole issue of assessment within interactive 
media in education.  There is still a dearth of good research on how to include 
assessment and overcome challenges such as cheating and authenticating student 
identity.  
As yet, “little research has been conducted that validates and provides concrete 
evidence that links the design of in-world interactions to learning outcomes.”60  
The challenge starts with looking beyond the obvious objectives and outcomes of linear 
learning (which in a traditional evaluation sense still need to be achieved,) to 
understanding and assessing the skills that are also outcomes within a media-saturated 
simulation. It’s a blend of both standard topic-related outcomes as well as measures of 
situational awareness that underpin personal effectiveness, including learning and 
                                       
59 http://en.wikipedia.org/wiki/Haptic_technology#Medicine downloaded May 13 2011  
60Jill Code: October 3, 2010. http://www.jillcode.com/2010/10/03/virtual-performance-assessment-for-serious-games-
and-virtual-worlds/ Downloaded May13, 2011.  
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interacting with and within serious games. It’s not either or, as there still has to be a 
strong foundation of quality basic learning design. Technology can and is already 
providing new, robust ways of supporting the learning and assessment processes. 
“Sophisticated interactive media, such as virtual worlds and serious games, enable the 
automated and invisible collection of very rich and detailed event-logs on individual 
learners, in real-time, during the act of playing and learning.  
Such event-logs provide time-stamped records and details of learners’ interactions 
while they make choices and selections with the environment.”61 Since assessment data 
captured is explicitly linked to learning outcomes, situational awareness criteria, or 
other assessment-relevant criteria, what is explicitly captured and linked becomes key 
in establishing the validity of the in-world interactions for the purposes of assessment 
of learning outcomes and moderating the learning process. “These data can then be 
used to model students’ thought processes and knowledge providing a base for 
understanding the cognitive implications of those actions. 62ATTTO in conjunction with 
the aviation sector is using a serious game (ADAPT from Symbiotics in the UK) for 
pre-screening airline pilots before entry into the New Zealand Diploma. See more on 
this in section 11.2. 
6.8 ASSESSMENTS IN SINGLE VS MULTI PLAYER GAMES 
It’s important to consider how learning will be assessed, and how easily this can 
achieved be within the wide range of interactive media that can be used or included in 
SGs. Aldrich expressed a preference for single rather than multi player assessment 
because of the challenges of multi-player assessment. If we look broadly across this 
range from single player games to social networking you can see that these media 
overlap and are potentially converging. Figure 8 illustrates: 
 
 
 
 
 
 
 
Figure 8: Range of interactive media increasingly available for education (Aldrich 2009) 63 Used with permission. 
The primary problem is that it is difficult to assess multi players irrespective of whether 
the assessment is happening within an organisation or across a sector. This is unless 
                                       
61 Jill Code: October 3, 2010. ibid 
62 Jill Code ibid 
63 Aldrich (2009) The Complete Guide to Simulations and Serious Games ibid pg xxiv 
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each individual participant has had significant exposure to start with and gained 
sufficient knowledge and experience in the topic to enable them to apply the learning 
and critical reasoning / problem solving at the same or similar level as the other player 
or players. When they are able to participate at this higher level, multi player games 
can work, but there will still be challenges if individual assessment is required. 
In multi player games the number of variables that have to be built into the game 
design become extensive and expensive if multiplayer assessment is required. The 
question then becomes how to build content and still make sure core content and 
learning objectives remain.  
6.9 CASE STUDY: RAF USE OF SERIOUS GAMES FOR LEARNING AND 
ASSESSMENT 
The RAF Defence Centre of Training Support (DCTS) use serious game-based, 3D 
simulations as part of their Chemical Immediate Action drills training. 
 
Working with Thinking Worlds a unique DIY 3D sims & games engine and authoring 
tool, the DCTS were able to develop and deploy a 3D learning game in a matter of 
days. Being user generated and premised off the skilled in-house developers  using 
good instructional design processes such as readily available subject-matter experts, 
clear learning outcomes and objectives, this is a great example of how skilled learning 
designers can make highly interactive simulations and games for learning without it 
costing a fortune. For projects like this the use of technology such as Thinking Worlds  
enables cost effective, fast, user developed 3D simulations for learning that are also 
easily deployable within secure defence ICT platforms and are standards’ compliant. 
With new development tools such as this, when the learning designer finishes creating 
and building a sim, software such as Thinking Worlds enables you to publish the project 
as either a standalone sim, a web-delivered sim or even a mobile sim for iPad and 
iPhone.  
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6.10 CASE STUDY NZ: BUILDING AND CONSTRUCTION ITO 
Interactive Learning Object for Carpentry Students 
BCITO and Christchurch Polytechnic Institute of Technology, in association with Hand 
Multimedia developed an early interactive simulation learning activity for carpentry 
students to learn about the theory and principles of setting out a building on a building 
site.   
The simulation provided the opportunity for the students to learn the process, practice 
the sequences and deal with the mathematics involved in the process of undertaking a 
site layout on a building site before actual site work is undertaken. This interactive 
learning object formed part of the unit standards based course, “13004 Laying out a 
building on a Building Site” which is part of the National Certificate in Carpentry.  
This was an excellent example of using a simulation to teach complex theory 
(Pythagorus’ Theorem) and concepts in a practical and engaging way.  
6.11 RETAIL INSTITUTE SERVICE STAR  
In 2009 the Retail Institute of New Zealand launched an online training tool, to dispel 
the myth that working in a shop is easy! A serious game for learning fundamental 
service skills in a retail environment, Service Star simulates the experience and 
pressures of working in retail, while giving advice 
and tips to upskill New Zealand’s retail workforce. 
The ITO uses the game to help storeowners and 
managers to understand that they can go to the 
trouble of having a spotless, well stocked store, to 
then lose customers because staff aren’t able to 
provide them with the service customers expect.  
Service Star’s features include a leader board, 
where players can see who has the highest score 
and how they compare, achievements such as 
awards and a shop with “purchasable” upgrades to 
your store, ways of making the virtual shop life easier for staff and customers. For 
example: music, to increase customer patience, and free water, to increase customer 
satisfaction.  
Each new day brings another challenge – from delivery men bringing packages to the 
introduction of phone sales or customers who aren’t quite sure what they want and 
make you guess.  
Retail theory is explained and tips are given to help improve service. For example, 
behavioural styles of customers are identified and tools provided to help the learner 
understand each type and to adapt their behaviour depending on the situation. 
http://www.servicestar.co.nz/ 
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6.12 SECTION CONCLUSION: 7 THINGS YOU SHOULD KNOW ABOUT 
GAMIFICATION 
 We predict that simulations and serious games will increase in importance in both 
improving learning in highly technical topics as well as in behavioural topics such as 
customer service and sales skills.  
 
We conclude this section with the following © 2011 to EDUCAUSE, reproduced under 
the Creative Commons Attribution-NonCommercial-NoDerivs 3.0 License.  
 
 
 
1. What is it?  
Gamification is the application of game elements in non-gaming situations, often to 
motivate or influence behaviour. In business contexts, gamification is used to create an 
engaging dynamic—such as the points system created by Weight Watchers— and to 
build brand loyalty. It also has wide currency in organisations where it may be used to 
encourage member or employee interest in projects or organisational efforts. In 
academia, gamification typically employs elements such as points, badges, or progress 
bars to engage or motivate students in the learning process. Whereas building a full-
scale game requires the design and construction of a holistic, systematic environment 
to house the project, successful gamification can involve no more than the employment 
of a few feedback or reward elements. That said, the practice is most effective as a 
pedagogical tool where it forms part of a well-planned strategy to encourage research, 
inspire creativity, teach basic principles, or hone problem-solving skill.  
2. How does it work?  
Many instructors implement gamification because they believe the rewards or the spirit 
of competition will spur students’ concentration and interest and lead to more effective 
learning. On the surface, these rewards may include items such as physical tokens, 
badges, or points toward a long-term goal. Students may strive to “win” recognition 
among their peers or the larger community or engage for personal satisfaction or a 
simple sense of accomplishment. But beneath these game-like prizes lies another level 
of reward that may include relevant feedback, learning reinforcement, and a lively and 
collaborative class environment. While technology is not essential to gamification, it can 
make management simpler. Many faculty use technology to track accomplishments, 
total points, and aggregate results. In addition, gamification elements can happen both 
inside and outside the classroom.  
3. Who’s doing it?  
The use of gamification is wide ranging in higher education, whether adapted from 
publicly available applications, designed by individual instructors, or created by 
departmental staff. Students at Pepperdine University’s business school, for example, 
are currently piloting a free web-based gamification tool called Veri. The product invites 
THINGS YOU SHOULD KNOW ABOUT…™ 
GAMIFICATION  
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participants to test themselves on course topics using questions the instructor has 
entered. Game-like overtones include immediate humorous feedback and a running 
scoreboard for students to track their success. As they progress through various levels, 
a leader board sparks competition by showing who has the highest scores. In an 
economics course at Penn State, an instructor-designed example that ties content to 
play asks “So You Want to Be a Millionaire?” The syllabus notifies students that grades 
are for sale and explains that the primary way to acquire capital is by answering 
multiple-choice questions correctly, in this case on the course exams.  
Not every use of gamification in academe is tied to course work. Metadata Games at 
Dartmouth College arose from a critical need in the college archives. Vast photo 
repositories were being left unused by researchers because they lacked metadata 
necessary for effective searches. In response, a Dartmouth design team built a game-
style interface that invited students to tag archived images either as a solo activity or 
in two-player game-like scenarios. The pilot phase alone netted over 6,000 image tags 
from players, suggesting that this kind of implementation may have intriguing potential 
for archivists and curators.  
4. Why is it significant?  
Adding game components to a course can result in several real benefits. Simulations 
can help students sharpen an ability or work out a novel solution, while a game-style 
patina may present course work more as a challenge than a chore. But perhaps the 
most commonly cited benefit of gamification is that it fosters student engagement, 
often cited by the National Survey of Student Engagement as a key to increasing 
student retention. Where it functions well, gamification facilitates the formation of 
learning communities, giving new opportunities online or during course discussions to 
socialise or work as teams. In this sense, gamification has the potential to help build 
connections among members of the academic community, drawing in shy students, 
supporting collaboration, and engendering interest in course content that students 
might not have otherwise explored.  
5. What are the downsides?  
Some stakeholders feel any introduction of game elements trivialises learning content. 
At the same time, students may see game elements as condescending or feel 
disappointed and frustrated when their application is not successful or does not yield 
the kind of satisfaction from winning that they expect. The competitive element that 
intrigues some students may discourage others, particularly those who have trouble 
with course content. They may feel the competition introduces another level of 
complexity or that it will reveal their difficulties in understanding the content to the rest 
of the class.  
Gamification can be deceptively difficult to employ effectively, and examples of failed 
efforts are not hard to find. For example, awarding points to students whose blog 
entries garner the most responses might encourage some bloggers to enlist their 
friends to comment, without regard to quality, their drive being the extrinsic rewards 
rather than the quality of the work they submit. In addition, careful thought must be 
given to the administrative details of gamification lest instructors be overwhelmed by 
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the workload of tracking student progress through points, tokens, badges, and other 
game elements.  
6. Where is it going?  
The use of technology in gamification has given rise to several grants from sources 
such as Next Generation Learning Challenges and the Bill & Melinda Gates Foundation. 
Such support for gamification is likely to encourage more complex, technology-based, 
interactive scenarios that extend beyond individual classrooms. In fact, gamification is 
already moving toward institutional uses, in implementations such as “Just Press Play,” 
debuting at the Rochester Institute of Technology this fall. This university-wide instance 
of gamification is structured to involve students in all aspects of the student community 
experience. They earn badges for activities such as going to the gym for the first time 
or getting As during a term, but the awards are part of an integrated approach to 
engage them throughout the four-year programme. Similar projects employed at a 
departmental or institutional level might serve many cross-disciplinary purposes to help 
students construct portfolios, build organisations, or derive artistic or business solutions 
that could bridge the space between the educational experience and career 
achievement.  
7. What are the implications for teaching and learning?  
While the term “gamification” is of fairly recent coinage, the use of game elements to 
teach is certainly not new. Instructors have long understood that interactive 
experiences engage student imaginations and increase motivation. Gamification offers 
instructors numerous creative opportunities to enliven their instruction with contests, 
leader boards, or badges that give students opportunities for recognition and a positive 
attitude toward their work. These elements of play take advantage of the human desire 
to compete and socialise, as well as to measure progress toward clear goals, allowing 
individuals to compete against themselves. Where they are employed thoughtfully and 
effectively, game elements can engage and motivate students, encourage exploration, 
foster independent effort, and generate unexpected solutions to the problems posed by 
course content. 
Finally we have appended a recent article on “Gamification” – the tentative steps that 
higher education is taking into the use of serious games. 
It is on the one hand thought provoking. It is on the other hand an example of why 
vocational education might consider it is best aligned with the corporate learning 
sector!  See appendix 3 for Sarah Smith-Robbins interesting take on the “Gamification 
of Education”. Used with permission.  
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7. THE MOBILE WORKFORCE: SMART PHONES & TABLETS 
Because of the level of uptake, the variety and the ready availability of mobile devices 
educators now have a wider range of at-hand, online, anytime, anywhere learning-
support devices than ever before.  
The rapid, disruptive rise of the mobile internet, and uptake of devices such as smart 
phones and tablets like the iPad, (which only went on the market in March/April 2010,) 
is having a profound effect. The ubiquity, wide functionality and vast potential uses of 
mobile devices for the creation, delivery, assessment and tracking of learning is pretty 
much only limited by the imagination of those designing and deploying the learning.  
For both vocational and wider education provision and education support it is useful to 
consider learning design, delivery and assessment options and methods, as a part of a 
“blended” approach to learning that works for mobile workers and those who benefit 
from the use of mobile devices as part of more formal study.  
The bigger challenge is the variable level of skill in educators, learning designers, and 
those who support their efforts with ICT infrastructure investments, in knowing when 
and how to incorporate learning and assessment that is either delivered or supported 
by mobilised devices – mLearning - into their mainstream learning and teaching 
practices. And if you don’t think this applies across tertiary education, think again.  
Open University's record iTunes U downloads64 
“Launched four years ago, the iTunes U online service is now running at the rate of 300 
million downloads a year, with 350,000 lectures offered by more than 1,000 
universities around the world.” 
Students and anyone else can access high-quality materials from some of the world's 
top academics and institutions, such as  Harvard, Stanford, Oxford and Nasa's space 
academy. 
About 50% of the universities using iTunes U allow anyone to use their materials, not 
just their own students. “Apple says that other highly popular providers are Oxford, 
Yale, Massachusetts Institute of Technology, University of California Berkeley and South 
Florida”, with universities like Oxford reporting that it has “reached 10 million 
downloads - running at about 130,000 per week. More than half of the people using 
these free materials are in the US or China”. Stanford and the Open University have 
both now reported 40 million downloads. 
This phenomenal surge in downloads has been driven by new mobile platforms, such as 
smart phones and the wave of tablet devices. Currently “almost one in five of the Open 
University's iTunes U visits are now from iPad users”. Academics are attributing this to 
"the post personal computing stage" of the online service. BBC News online 3 October 2011 
                                       
64 Based on Coughlan, S. (2011) Open University's record iTunes U downloads. BBC News, Family and Education 
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Making best use of this now ubiquitous and largely user-paid-for technology platform 
for learning and education largely depends on how well learning and education 
professionals up-skill in the following categories: 
1. Creating content that works on all size of mobile devices 
2. Understanding how to design for the wide range of device types and 
diverse operating systems  
3. Demonstrating how to leverage the wide functionality of these smart, 
convergent devices to engage and retain learners as well as to practically 
support the process of learning and assessment  
4. How teachers and learning designers can up-skill to use mobile devices to 
make the most of the fast changing unplugged world their learners are 
native to. 
7.1 WHAT MAKES MLEARNING DIFFERENT?  
Increasingly learning professionals and observers are predicting that mLearning is both 
different from and potentially more impactful than much learning delivered in class, or 
by plugged in, desk-top computers.  The advantages depending on the type and size of 
the mobile device highlight: 
 Greater flexibility for the learner in terms of where they choose to learn or 
study,  
 Different more personalised ways for learners to receive, collect content for 
and/or complete assignments,  
 How action learning and research are supported  
 How learners record and share study data 
 How workplace learning and performance support can be significantly enhanced 
by access to tablet mobiles at the time it suits or is needed 
 How making appropriate use of increasingly sophisticated multimedia features in 
digital mobile devices can assist with both the learning and assessment process.  
7.2 WHAT DISTINGUISHES MLEARNING 
Mobile devices allow the learner to interact with data in a more casual and 
differentiated way. They are also considered to be “cool” and thus are purchased by a 
very broad slice of the population, including older people and those in socio-economic 
groups who might not afford other types of computers65/internet access.  This further 
improves access and reduces a possible barrier to learning through this medium.  
                                       
65 Valentine, E. (2004) Unplugged learning: a report on the rise of mobile technology in learning. 
Prepared for the Ministry for Science Research and Technology and the Ministry for Education.  
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The diagram shows some of the feature 
sets of Smartphones - actual and -  
potential, illustrating clearly the potential 
of the Smartphone as a ubiquitous 
learning device.  
 
The added functionality of location sensing 
devices using GPS and GPRS or RFID can 
provide location activated information 
about where the learners or learning-
interest sites are located and can tightly 
focus learning bites based on a precise 
context.   
 
MLearning has the following characteristics. It: 
1. offers greater flexibility in where and when learning happens and has a greater 
potential to contextualise the learning experience 
2. can take place in any location, at anytime, including traditional learning 
environments such as classrooms as well as in workplaces, at home, community 
locations and in transit   
3. is not confined to web-enabled communication devices and therefore leverages a 
wide range of mobile technologies that can include:  
o mobile phones, Smartphones  
o PDAs, MP3/ MP4 players, iPods 
o Hand-held or gesture-based gaming devices (e.g. Sony PSP, Nintendo DS, 
Wii),  
o ultra mobile PCs (UMPCs), mini notebooks or netbooks, (iPads, Galaxy 
Tablets) 
o Hand-held GPS or voting devices 
o specialist portable technologies used in science labs, engineering 
workshops or for environmental or agricultural study and a wide variety of 
workplaces such as cafes and hospitals, couriers, transportation/logistics. 
Again the key is to stop thinking about sit-time in a class or in front of a computer 
and think about learning and assessment opportunities being available at anytime 
through the ubiquitous nature of the technology and because of the rich 
functionality and increasingly geo-located nature of the devices.   
This shift in thinking is particularly important in vocational education where 
demonstrated competence or demonstrated knowledge of a topic within a work 
context can easily be enhanced through mobile devices or assessment evidence 
captured as part of naturally occurring evidence in the workplace. 
The rest of this section mostly refers to web-enabled communications devices as 
these are now the most common device. 
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7.3 THE FOUR MAIN COMPONENTS THAT DISTINGUISH MLEARNING 
“Clearly we don’t use our cell phones, Kindles®, and iPads in the same way we use 
our desktop or laptop computers, or even their technological predecessors, the book 
and the CD or tape player. So it follows that the type of learning that is appropriate 
on a mobile device is very different than what we do at our desk. In fact, the 
differences between mLearning and eLearning are at least as great as those 
between eLearning and instructor-led training.  
The differences between those two deployment paths are so significant that it 
requires a completely different approach to instructional design, graphic and user 
experience design and information presentation.”66 There are four main differences: 
7.3.1. Timing 
The first major difference between eLearning and mLearning is the time when 
learning takes place and the duration of the learning session. Most eLearning is 
designed for the learner to be at a computer and progress through a specific 
amount of material over a set period of time. Typical time taken in a typical 
eLearning session is between twenty minutes to two hours. 
 
MLearning can take minutes and can be achieved anytime and anywhere. Mobile 
learning is ideal for conveying smaller chunks of information that can be 
absorbed while waiting for the bus, standing in line at the grocery store or 
located on or around a job site, or location pertinent to an area of study. 
 
Comments and example: 
Imagine a fire fighter who has completed a hazardous materials course three 
years in the past. The course was comprehensive, covered a lot of material, 
including the identity of a large range of hazardous chemicals.  
 
The fire fighter is called to an emergency incident involving a large truck that has 
overturned with a load of chemicals on board. Arriving at the scene he doesn’t 
recognise the hazard notice on the vehicle. He pulls out his Smartphone (in this 
scenario an iPhone) and scans the label with the device. An application identifies 
the hazard and presents the fire fighter with the appropriate way of containing 
the chemical and the most appropriate way to de-contaminate the scene.   
 
This sort of just-in-time experience demonstrates the potentially life-saving value 
in making learning content mobile. In addition, if this learning episode is tracked 
via a learning management system, it can provide rich data to inform learning 
and training needs analysis.  
 
Assessment opportunity 
 
Had the fire fighter been in workbased education, his learning supervisor or on-
                                       
66 This section is based on http://floatlearning.com/2010/04/mlearning-is-not-elearning-on-a-
mobile-device/ used with permission. 
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job assessor could have used almost any mobile device including a digital camera 
or mobile phone with a digital camera, to film the man correctly identifying the 
hazard type and taking the appropriate action. This video could have been used 
as part of a portfolio of evidence of demonstrated skill for a range of assessment 
purposes.  
 
7.3.2. Information Access 
When taking a formal course on any topic, because the information being learned 
is intended to be applied at a later time, it is critical that the material be 
understood, remembered and can be correctly recalled and applied when 
needed. While it is possible to do this type of learning on a mobile device, the 
small screen size of all devices except tablets makes it more likely that 
mLearning will be about supporting a course of study or supporting learning in 
bite sized pieces of just-in-time learning. It is often about using the technology 
to access information at the moment it is needed (context).  
 
This implies that successful mLearning is more about easy and convenient access 
to information to support work performance and learning materials and for 
storing information in the field that supports learning or assessment and less 
about taking a course of study using a mobile device. 
 
Comments and example: 
Take healthy eating as an example. A formal lesson on the benefits of healthy 
eating for healthcare professionals would make for an excellent eLearning or 
classroom topic because to give advice on nutrition requires a considerable depth 
of knowledge and comprehension. This type of learning, usually theory-based 
would most likely not be appropriate for a mobile device.  
 
On the other hand, learning whether the Caesar Salad or a Big Mac has more 
saturated fats or calories at a local fast food restaurant via a simplified interface 
tailored for the device is an ideal application for mobile learning, and could be 
part of field or assignment work incorporated into a blended approach to formal 
study. 
At Otago Polytechnic, senior cooking lecturer Adrian Woodhouse video records 
demonstrations and key aspects of the next day’s cookery classes on MP3 for 
students to download and pre-learn ahead of the next lesson. He reports 
significant improvements in motivation and achievement rates in students.  
“Most of my students are high users of technology and online learning allows me 
to individualise my curriculum and customise it to the needs of my students and 
local industry. I make use of online tools in my day-to-day teaching practice to 
create an environment of comfort and familiarity as well as provide an expanded 
access to resources. I have developed a blog site where students can view 
movies of dishes they will prepare during the course. ... While useful as a flexible 
learning tool, it also allows students to view practical content that is taught 
during the course prior to it being formally introduced. Recently I have taken this 
initiative one step further and converted our practical movie clips to a format 
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that allows students to download them to their iPods [or iPhones]. This allows 
the student to watch a movie clip of a summative assessment without the use of 
an internet connection. Many students have already commented that they are 
watching assessments while riding the bus to Polytechnic or on their break at 
work.”67 
7.3.3. Context 
There is no doubt that mobile devices are being used for tasks that extend 
beyond their basic function as a phone and for sending/receiving text messages. 
Capabilities of these devices range from GPS positioning, to photography, to 
internet access and real-time business activities and processes.  
 
As a result, the context drives how the mobile device is used.  
 
Comments and examples: 
Context is another area where mLearning is clearly distinguished from eLearning.  
With eLearning, as with instructor-led sessions, establishing the context for the 
learning is still important so that the learner understands the importance of the 
subject matter.  
 
An eLearning module on breathing apparatus for fire fighters includes a safety 
check before using the equipment. The instruction would invariably start with a 
discussion of why safety checks are important and specifically how they relate to 
the breathing apparatus. Once the context has been established, information on 
the actual safety check process can be presented. 
With mLearning, however, the context has already been established.  
 
For example, a customer in the queue at the local 
supermarket collapses to the floor. The check out 
operator pulls out a Smartphone with an application 
that enables her to access a short video demonstration 
(less than 30 seconds) or check sheet that helps 
refresh her on what to do if someone is undergoing a 
medical emergency or cardiac episode.  
St John’s have an app that talks you through CPR. 
There is also an app that shows the location of 
defibrillators near the caller’s mobile phone location. In future the app may also 
enable her to simultaneously log the emergency call, and check the person’s 
medical alert details if they’re wearing a medical alert tag.  
Video apps of this nature already exist and can enable frontline people to deliver 
lifesaving first aid should an emergency situation arise.  
                                       
67 http://akoaotearoa.ac.nz/community/ako-aotearoa-academy-tertiary-teaching-excellence/resources/pages/adrian-
woodhouse-tertiar 
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In another example: a tourist in an unfamiliar city can use a simple GPS mobile 
application to find the nearest information kiosk or taxi rank, or to locate a 
particular type of shop or cafe.  
 
In museums and art galleries RFID68 technology is increasingly being used to 
provide information about a particular installation. If a person accessing the 
particular information is studying art history for example, they could also use 
their mobile device to take notes or complete a learning exercise sent to or 
stored on the device, and answer assessment questions in relation to the object.                                               
7.3.4. Assessment 
With eLearning and classroom learning, the gap between learning and its 
application in practice can vary significantly from days, to weeks, months or 
years. As with classroom learning and assessment, the methods of assessment 
are very different for the two delivery methods.  
 
Comments and examples 
14-16 year olds at Chichester and their tutors found head cams to be a very 
effective way of recording outdoor activities such as sailing and kayaking.   
 
Whilst “Motor vehicle / construction used their devices to project images at the 
learners’ workplace, they were also used in the college’s workshops to record 
assessment evidence.  
 
“Tutors reported that learners like the instant feedback provided by using video 
because they can see their performance immediately and rectify any shortfall 
straight away. Replaying film also stimulates discussion and on a less serious 
side injects humour into the lesson.”  
7.4 SCENARIOS FOR MLEARNING 
To further highlight the differences between eLearning and mLearning, here are some 
scenarios using:  
 
a) Mobile phones  
b) Tablet PC’s 
c) Wearable and advanced digital mobile devices. 
 
                                       
68 Radio-frequency identification (RFID) is a technology that uses communication via radio 
waves to exchange data between a reader and an electronic tag attached to an object, for the 
purpose of identification and tracking. Some tags can be read from several meters away and 
beyond the line of sight of the reader. The application of bulk reading enables an almost parallel 
reading of tags. (Source Wikipedia http://en.wikipedia.org/wiki/Radio-frequency_identification) 
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7.4.1: SCENARIOS USING MOBILE PHONES 
 A student sees a poster on the school cafeteria wall challenging her to improve 
her maths. She tries the 15 questions, texts her answers to the number on the 
poster and gets an instant assessment (with details of who to contact if she 
needs help or wants information about options). 
 A foreign language student is practising his vocabulary and pronunciation skills. 
He calls up a phone number or accesses an app that simulates various situations 
(e.g. buying a bus ticket) and speaks relevant phrases. The simulation gives him 
feedback on his grammar and his pronunciation.  He keys a different phrase into 
his device (which contains translation software), and receives these back 
translated in written and auditory form (with correct pronunciation). He can learn 
new words and phrases and practice exact location, situation or topic-related 
sentences. 
 A man is waiting for a bus. He is taking his driving theory test in a week and is a 
bit nervous about it, so he loads an interactive game onto his phone that lets 
him practise and score ‘quiz’-style questions while he waits. 
7.4.2 SCENARIOS USING TABLETS  
 A group of students is studying the Monarch Butterfly. Using a range of tablet 
apps the students are able to plot the time, location and all phases of 
development, recording information, images and notes. They share data and files 
via Wi-Fi, file sharing software or email, and upload files via mobile internet, 
increasing collaborative learning and information sharing. They record digital 
images and sound bites about each development stage and use these to publish 
a multimedia page for a separate computer studies project.  
 Students go to town in groups with a ‘treasure map’ downloaded onto their tablet 
and, as they solve the various GPS location enabled puzzles in their tablet based 
assignment, they take photos of the locations, add written facts about each place 
on the map and upload them to their online Flickr account. All the pictures and 
text can be seen and commented on by the other students at school who are 
logged into the school Flickr site. What they achieved and learned is also saved 
to their individual ePortfolios for later assessment.  
 A 15 year old student is about to drop out of school. He has taken an assessment 
and knows he needs to improve his reading, but is very unmotivated. As part of 
a technology-based learning support trial he is lent a tablet with a collection of 
learning materials matched to his needs. These are designed, some in game 
format, for the small screen: bright, brief, light-hearted, loud. He gets to keep 
the tablet for a couple of weeks, and in the process learns to write and draw on 
it, as well as surfing the web and taking photos!  
He has never really been trusted with any valuable equipment before and after 
chatting with his project mentor, finds he feels really good about this and starts 
turning up at class again where the next step in his literacy improvement 
programme is matched to his learning style and topics he is interested in. In the 
past he has consistently performed poorly in exams and written work. He has 
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some difficulty with concentration and with written expression but has high 
verbal skills.  
As he progresses, non-standard, moderated assessment methods are used such 
as structured, recorded interviews in place of pen and paper exams. The multi-
media nature of the Smartphone assists with this, allowing him to video and 
record his achievements and post these to his online iGoogle site for assessment. 
He also saves the online content to his personal ePortfolio using Adobe Acrobat 
X.  
Other young people in his learning network are able to see his content, posting 
comments and suggestions. He is encouraged to collaborate with them and over 
time builds credits within a qualifications framework, once previously thought 
impossible by him, his parents and previous teachers.69 
NB: All scenarios in 8.4.1 and 8.4.2 are based on examples originally supplied by Geoff Stead of CTAD – 
used with permission.  
7.4.3 SCENARIOS USING DEVICES IN THE NOT TOO DISTANT FUTURE 
 A qualified electrical engineer is fixing a high-voltage cable high up on the 
national grid, and encounters a technical problem she is unable to solve. Using 
voice recognition so that she can continue to work using both hands, she calls up 
learning support via her flexible-screen wrist-band communicator to log her into 
their knowledge base. The knowledge base instantly sends her the schema 
required to complete the task. The learning instance is recorded automatically in 
her personal learning log (part of the company’s LMS,) which she can access at 
anytime to add to and comment on. This data entry has an auto-alert and links 
to the knowledge base supervisor who checks to see whether any new technical 
material or learning added should become a permanent inclusion in the 
knowledge base.  
 A plumbing and drain-laying student is carrying out a practical component of his 
apprenticeship training. After completing a set on-job task supervised by his 
employer, he is able to contact his remote learning mentor and ask questions as 
well as be tested on multi-choice, situation-specific questions by tapping the 
answers on the screen of his ruggedised mobile device during his tea break. 
Having completed a task, his on-site supervisor watches as he explains what he 
did, comparing what he is hearing and seeing with an online assessment 
checklist on his own mobile device, and making notes.  
 
The supervisor then completes his notes, saves his assessment into the 
apprentice’s e-Portfolio and authorises it with a digital signature. He attaches the 
digital image and audio file created during the assessment to show the job has 
been completed to standard.  
                                       
69 This example builds on concepts used in the Notschool.net and the mLearning.net project, 
and the research work carried via Ultralab UK. 
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The student then creates and sends the joint multi-media file/s via mobile 
internet to his learning institution or ITO assessor, confirming the outcome of his 
assignment. This assessment is automatically logged into the Learning 
Management System (LMS), and the student’s learning log is auto-updated or 
credit achievement logged into the NZQA records and TEC ITR system. 
 
The important and compelling fact about these examples is that most of the 
applications and software to engage in these scenarios already exists; much of it is 
already being used in eLearning by early adopters or in trial mLearning projects.  
What doesn’t yet exist is the long-term strategy and policy that could leverage the 
uptake of mobile devices in education and training, and the rapid convergence that is 
occurring.   
Such rapid technology and device evolution will almost certainly present an ongoing 
problem for policy and decision makers. 
7.5. THE RAPID UPTAKE & UBIQUITOUS NATURE OF MOBILE DEVICES 
The following statistics demonstrate clearly the rapid uptake and ubiquitous nature of 
mobile technology. What available statistics don’t yet tell us is how many people within 
key demographics own multimedia devices and how they are beginning to use them 
differently.  
 
Table one clearly shows large global growth.  
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7.6: USE OF MOBILE DEVICES BY PEOPLE IN VET SETTINGS 
Workbased hair and beauty students in the UK, use Smartphones to record their work 
placements and/or Saturday job achievements, to enhance their learning in a 
professional practice.   
Their distance learning tutor describes the convenience of mobile devices for evidence 
collection, as it enables their student to record themselves for evidence purposes rather 
than having to wait for an assessor or tutor to arrive.  
The Bluetooth tool has been used effectively to send work, materials and evidence, 
therefore helping promote a streamlined process of managing individual e-portfolios of 
evidence and attestation.   
Another member of staff also adds that by having access to the virtual learning 
environment (VLE) using a mobile device, the learners are able to feel a part of the 
wider college community and have access to the facilities that learners based on site 
have, and from any location. 
7.7 MOBILE EVIDENCE GATHERING, PORTFOLIOS AND ASSESSMENT 
Three quarters of the projects involved in MoLeNET70 reported on the impact that 
mobile devices have had on the assessment process in their college/consortium for 
both college based and work based learners.  
This process involves collection and collation of evidence for course work, assignments 
and portfolios, assessment of course work, assignments and portfolio evidence, 
formative assessment, peer and self assessment and reflection, and feedback.   
Many learners have used the video, voice and camera recording facilities on their 
mobile devices to capture their work as an alternative or supplementary way to provide 
evidence of progress or achievement.   Some examples of positive feedback from 
teachers and assessors are: 
“All students have valued the assessment processes that have accurately and fairly 
measured their capabilities and provided effective feedback as a basis for reflection. 
The project has enabled the students to collect a wide range of mini-assessments, both 
formative and non-formative, comprising professional assessor, self and peer 
assessments.”  
                                       
70 http://www.molenet.org.uk/mobilearinprac/workandvoca/#summary 
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“The students uploaded their portfolio of work onto the iPods and then took them out to 
demonstrate to potential customers in London - the BBC, Quench Design and 
Mainframe. The iPod solved what has always been a massive problem - demonstrating 
your work out in the field.” (Performing Arts student.) This latter example clearly 
demonstrates the advantage of providing mobile-web access to a personalised e-
Portfolio. 
7.8 THREE KEY TRENDS IN MOBILE TECHNOLOGY: 
The three four key mobile trends with impacts for education are: 
1. Convergence 
2. Geo-location 
3. Tablet mobiles. 
 
7.8.1: CONVERGENCE 
The distinction between computer and communications devices is blurring significantly 
as voice recognition and GPS location software enable more personalised mobile 
devices. As networks expand and converge and broadband access becomes cheaper 
and more readily available, the convergence of a wide range of technologies is 
increasingly impacting at both macro and micro levels. Micro convergence is the 
blending of two or more devices or capabilities within a single device that were formerly 
separate. For instance, micro convergence occurred where the capabilities of a digital 
diary, mobile phone and computing came together to build a new pocket-sized personal 
computer, the PPC.  
Macro convergence is when an invention or domain such as mobile technology triggers, 
“enormous changes in people's perceptions … spawns huge changes in commerce, and 
ultimately creates tremendous changes in societies and economies around the world.”71 
This could also be termed a disruptive technology. Smartphones, and tablets like iPads 
are all examples of convergent devices. Where once a person undertaking eLearning 
was expected to sit in front of the computer to complete the course, they are now able 
to learn, and support that learning and assessment, from multi-functional (convergent) 
devices that are increasingly mobile internet capable. 
7.8.2 GEOLOCATION 
2010 was the year that geolocation on mobile devices really took off in the US, where 
small and large organisations gave geolocation a social networking twist. Foursquare 
was one of the front-runners in this area. 72  Facebook has recently announced the 
launch of Places, which will bring location-based services to a mass market, while 
others are product or niche specific. In its simplest form, geolocation is a Global 
                                       
71 Intel 2003 
72http://en.wikipedia.org/wiki/Foursquare_%28website%29  
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Positioning System (GPS) chip inside a smartphone that uses satellite data to calculate 
an exact position. While GPS technology isn’t all that new, the fact that it’s now built-in 
to most smart phones and tablets in the market is. It allows everyone to be “locatable” 
anytime and anywhere. When this information is fed into different applications, location 
sharing is possible between people, organisations and businesses. Businesses and 
organisations are finding more ways to leverage geolocation to connect customers to 
their product offerings. For example, some banks are using geolocation for customers 
to identify the nearest ATM or branch to the smartphone. 
Comments and examples 
Understanding the geo-context of a person’s location in education could help drive 
more targeted information to them for increasingly contextualised learning. Examples 
in common use include rescue services; (they use geolocation to identify the location 
of emergency calls and improve response times to emergencies. Most emergency 
service vehicles also use GPS navigation systems to arrive more quickly to distress call 
addresses; logistics companies; use geolocation to keep track of parcels and mail 
items in transit around the globe; car hire businesses; have GPS locator devices 
installed in their vehicles to keep track of customers. Many smart phones also have this 
capacity. For educational and training institutions, geolocation would enable search 
engine optimisation (SEO) for learning queries/questions, relating these to a specific 
location. For example a GPS software service from Google Latitude offers:  
 
1. Location history    
2.  Location alerts 
 
 
 
   
 
3. Location badge      
 
 
 
4. Talk Status    
 
 
Most geolocation apps require user permission for location sharing with others.  
Publish current Google Latitude location on a 
blog or website. Publish city level or best 
available location. Provide item-specific 
information within a cultural, art or heritage 
facility.  
Store past location history, view and manage it 
with Google Maps, and see a dashboard of 
interesting information, such as trips or 
frequently visited locations. Location history is 
not shared with anyone. 
Receive notifications when near Latitude friends. 
Alerts only trigger when something interesting is 
happening, filtering out routine activities. Trigger 
contextual opportunity to observe features or 
points of interest relative to a course of study 
such as architectural features  
Share Google Latitude location as a status 
message with all of Google Talk or Gmail chat 
contacts. Update study group or community of 
interest with new location-related information. 
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7.8.2.1 CASE STUDY SINGAPORE CITYSIM.  
When visitors hire mobile phones in Singapore, they can get a SIM card with built-in 
software, featuring: 
 Visitor information linked to their location 
 Locations of nearest restaurants, banks, subway stations, nightlife attractions. 
 
The same technology has been rolled out in the UK, the Netherlands and Denmark. 
 
“New silicon-based technologies such as sensor networks are converging with emerging 
wireless and communications technologies, creating new possibilities.”73 For example in 
the healthcare industry and criminal justice systems, sensor devices are already able to 
wirelessly send bio-feedback data back to remote computers about vital body signs, or 
the location of a person at any given time. 
7.8.3 THE IMPACT OF TABLETS AND IPADS ON EDUCATION 
Considering that iPads were only launched in March 2010 (though tablet computers 
have been around longer) they have already had a massive impact. iPads, iPhones and 
the boom in downloadable apps has been staggering by any measure. Apple is on 
target to sell up to 40 million iPads this calendar year (2011), with total sales since 
launch rapidly rising towards 15,000,000 within the first two years. Most of its 
competitors no matter how low cost seem to be unable to match up or catch up. What 
is equally surprising is the wide age range of users, including those under 20 and over 
55.  
The following graphic used in Johnny Evans blog 30 June 2011 “Apple 2011: iPad sales 
hit 40 million”74 provides a useful insight into user demographics.  
 
 
If we take a life-long learning view and consider that roughly 70% of iPad users fall into 
the age categories likely to be engaged in education or ongoing training throughout a 
career, they represent a large and rapidly expanding group with media saturated, 
mobilised learning tools at hand.   
                                       
73 Intel 2003 
74 http://blogs.computerworld.com/18550/apple_2011_ipad_sales_hit_40_million  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In his blog article “One year later: Assessing the impacts of iPads on Education”75, Sam 
Gliksman provides an excellent outline of the rise, implementation and future possible 
way that iPads will impact education.  
 
It’s an emerging field, so follow-up posts relating to this article highlight that there are 
plenty of challenges.  
 
But they also offer opinions that tablets are likely one of the most important 
developments in education since the advent of the slate and chalk.  
 
Gliksman’s post is a copy of an article written by him for a UNESCO-sponsored site on 
education in developing nations.   
One year later: Assessing the impacts of iPads on Education 
Mobile digital devices rocketed to popularity around 10 years ago with the release of 
the iPod. Mobile computing went main stream with the release of the iPhone in 2007. 
With the release of the iPad [in 2010], we are now seeing a significant shift in the 
dynamics of computer purchase and practice – moving away from desktops and laptops 
to iPads and other mobile devices. Their cost relative to laptops along with the promise 
of mobile computing has raised tremendous interest in iPad use in education. 
I don’t believe Apple anticipated the demand for iPads as educational devices. When 
they were first released, more than one Apple sales representative suggested that 
iPads were designed for personal media consumption and laptops would be a more 
appropriate investment for schools. In response to overwhelming interest among 
educators, I started our online community – iPads in Education – within weeks of the 
iPad’s release. The site is an online network that provides guidance on educational 
usage, allowing users to ask questions and gain from others’ experiences. In the past 
several months we’ve learned a significant amount about how mobile tablet computing 
may impact education now and into the future. 
The Promise 
•  Form factor: Anyone that has used an iPad can attest to its compelling form 
factor. It just feels right. Light, portable and easy to hold or lay in your lap.  As 
opposed to a laptop where the upright screen acts as a barrier between people in 
classroom settings, the iPad tends to be used more organically; it’s small, lays 
flat and is easily shared and passed around. 
•  Long battery life and instant-on: Continuous, transparent access to information 
is a key educational goal and these are two core requirements. The long battery 
life of iPads allows you to charge them overnight and use them throughout the 
school day without any need to pull out messy power cords or search for sparsely 
located electrical outlets. Additionally, they power up almost immediately. 
Teachers have little class time to meet increasing demands and don’t need to be 
wasting five or more minutes every lesson waiting for students to open laptops, 
power up and log in or shut down. The iPad simply flips open and it’s 
                                       
75 Gliksman, S. (2011) One Year Later: Assessing the Impact of iPads on Education Blog entry posted April 
8, 2011 at 8:00am; http://ipadeducators.ning.com. Reproduced with permission 
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on.  Importantly, as with other mobile devices, this also enables natural, almost 
transparent educational use. You’re more likely to just spontaneously turn to it 
for information in the course of a discussion. Students can carry it around easily 
and instantly access and integrate information and tools into discussions and 
educational activities.  
• Price:  The cost of computer implementations has been a stumbling block for 
many communities and countries. The advent of cheaper alternatives – 
netbooks, smartphones and iPads – are closing the digital divide and making 
computing increasingly accessible to more people. 
•  Touch interface:  When combined with the simplicity of the screen layout, the 
touch interface is a key element of the iPad’s popularity. Most notably, you will 
observe how young children instinctively take to it without instruction – the web 
is replete with examples. From my own experience, I find that younger children 
adapt to the interface even more naturally than teens. 
•  Improved digital reading: The crisp quality of the display, especially when 
combined with the light weight and portability, enables a far superior reading 
experience than currently exists on desktops and laptops. Along with the iPad’s 
light weight and portability, this finally opens the door to the possibility of 
utilizing eBooks in education in place of their far heavier and more expensive 
paper counterparts. 
•  Integrating multimedia: We live in a society that increasingly expresses itself in 
images and video. There is an abundance of apps delivering high quality 
multimedia content to iPads, allowing for integration of fantastic media 
experiences into educational activities. This is especially applicable to news 
events where fresh, sharp video footage and images are easily accessible and 
can spark valuable class discussion. 
•  Special education: Increasingly we are hearing how the iPad has been a huge 
success within special education. The simplicity of the touch interface is making it 
an extremely popular device for students with special needs. 
•  Connecting: The educational value of social networking lies in its ability to 
facilitate the growth of impromptu virtual learning communities - connecting 
people worldwide to share opinions and experiences. Social networking 
applications are an integral part of iPad usage, whether connecting users to news 
events, industry experts or video-conferencing with students in other countries. 
Consumption or Production? 
Much has been written about the opinion that iPads are great consumption devices but 
are less stellar at allowing students to express themselves creatively. I don’t entirely 
agree. Firstly, it isn’t simply a consumption device – it’s an extraordinary consumption 
device – and the role of information acquisition in education shouldn’t be under-valued. 
Also, as the application market matures we’re starting to see an evolving depth in the 
creative opportunities. Music applications, digital storytelling, animation, mathematics 
… now with the addition of a camera to the second generation iPad and the hallmark 
release of core Apple applications such as iMovie and GarageBand, the creative 
possibilities are expanding rapidly. 
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Some Considerations 
•  Sharing: iPads are intensely personal devices that record your digital footprint – 
logins, preferences and more. There’s no login process. This makes them difficult 
to share. A 1:1 iPad implementation requires very different planning than an 
implementation that shares iPads among students. My hope is that educational 
app developers will see the obvious need for sharing in schools and add login 
layers to their apps. They aren’t laptops: You can’t manage iPads in the same 
way as laptops. Imaging and synchronization processes, content management, 
application purchasing – they all raise specific issues that require thorough 
discussion and planning. Planning your deployment is an essential first step - 
both from a technical and educational standpoint.  Keyboard: The touch screen 
keyboard is not popular with all users. It’s more than sufficient for smaller typing 
tasks such as emails, notes, blog posts and more. I believe we’re approaching 
the end of qwerty typing in computing. The popularity of tablet computing may 
end up stimulating development of alternative, more efficient input methods that 
also utilize voice and video. 
• Flash: Several popular educational websites require the use of flash and these 
are not currently available on the iPad. 
•  eTextbooks: At this point, the promise of eTextbooks still exceeds the reality. 
There aren’t enough quality books available in digital format and frankly, most 
still stem from a model that is built upon their physical, paper counterpart. It’s 
not enough to simply translate textbooks to digital files - we need new models 
that utilize the media and interactivity capabilities available on iPads.  
 
A digital textbook should be cognizant of what the learner has mastered and 
where he/she needs assistance. It should customize the content to the reader’s 
strengths and weaknesses and report the student’s progress to the teacher. 
Effective use of multimedia – interactive multimedia – will become core elements 
of new eTextbooks and eCourses. There have been some excellent first attempts 
and eTextbooks and eCourses will improve as the market matures. 
The Immediate Future 
• The app market will mature and we’ll move from single task, short session apps 
to more sophisticated offerings. The release of GarageBand and iMovie are 
important steps in that direction. 
• The barrier to entry for creating and distributing eBook content will become 
lower. Increasingly, teachers and communities will create eBook content.  
• Social reading is an imminent phenomenon that combines the reading of eBooks 
with social networking. When reading eBooks users can connect to friends and 
other readers, asking questions and sharing notes or opinions. Apps such as 
Inkling are a bold first step in that direction. 
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• While the iOS browser is adequate it still lags behind desktop offerings. As 
mobile continues to expand we can expect a consolidation of desktop and mobile 
systems and browsers resulting in better mobile web editing, more collaboration 
tools and support for a wider range of web technologies. 
Finally, it’s still a free-for-all in the mobile tablet market. The huge popularity of the 
iPad is spawning a wealth of new applications and cultivating the development of a host 
of competitive products that will only serve to strengthen the overall educational value 
of mobile tablet computing.  
 
(Reproduced with permission.) 
Irrespective of the device or learning method, any venture into supporting learning with 
technology requires the investment to be part of a wider ICT strategy for your 
organisation.
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8. USING A VALUE CHAIN APPROACH AS A BASIS FOR ICT 
STRATEGY AND PLANNING IN EDUCATION & TRAINING 
8.1 INTRODUCTION 
Before we consider ICT strategy and planning, we suggest that the Value Chain 
framework of Michael Porter76 is a model that is useful for analysing specific activities 
through which TEIs can create value and competitive (including academic) advantage. 
Michael Porter published the Value Chain Analysis in 1985 as an implementation 
methodology that helped bridge the gap between internal capabilities and opportunities 
in the competitive landscape. Others have applied his work to the service sector. 
Figure 9 Porter’s basic value chain model 
Value chain analysis helps identify an organisation’s core business and competencies and 
distinguishes and helps prioritise those activities that drive strategic success and 
competitive advantage, over a nominated period.  
The organisation’s specific business is viewed as a high level sequence of value-adding 
generic activities. Clearly though, this model is not the whole picture, and is preceded by 
environmental analysis, workforce analysis in the case of ITOs, and followed by strategic 
and business planning. To demonstrate the applicability and flexibility of using sound 
                                       
76 Porter M, 1985, Competitive Advantage Creating and Sustaining Superior Performance Free Press United 
States 
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business analysis and planning models, we first show Porter’s model comparing the 
primary activities in a manufacturing example with an education example. (See table 2 
below.) Factors 6 – 9 are generic across all organisations, but have been updated from 
Porter’s original 1985 model. 
Table 2: Porter’s model comparing a manufacturing example with an education example. 
Porter’s manufacturing example Valentine’s77 education business example 
1. Inbound logistics: materials 
handling warehousing, inventory 
control, transportation; 
 
1. Marketing and sales: attract students: provide career 
and education information to support good choices: 
develop educational programmes and course materials 
(all delivery modes). Provide ICT access to full range 
of careers information, training and education choices. 
Lay foundation for outstanding student experience and 
long-term retention. 
 
2. Operations: machine operating 
assembly, packaging, testing and 
maintenance; 
2. Operations: register; if online, login or create e-
Portfolio: screen or pre-test for eligibility: Assess 
specific needs such as LLN or pre-screen for 
regulatory compliance. Create basis for student data 
records. 
 
3. Outbound logistics: order 
processing, warehousing, 
transportation and distribution; 
3. Supply logistics: process order: sign learner up for 
programme and associated services; communicate 
confirmations; distribute course materials; assign 
tutor, modern apprentice coordinator or learning 
supervisor. 
 
4. Marketing and sales: advertising, 
promotion, selling, pricing, channel 
management; 
4. Service: deliver and support learning: access on or 
off-job learning content and learning support systems 
and facilities; use ePortfolios to gather evidence, 
submit assignments contribute to assessment. 
Confirm completions and ePortfolio achievement. 
  
5. Service: installation, servicing, 
spare part management; 
5. Quality assurance: performance measurement and 
monitoring; moderation; qualifications review; 
satisfaction surveys; materials and process reviews. 
 
6. Operational efficiency and effectiveness: organisation structure, market and workforce 
research, strategy, planning, finance, legal, key stakeholder communications and relations. 
 
7. People and performance: leadership and management capability, job design, recruitment, 
education and training, performance management, promotion, reward systems. 
 
8. Information and communication strategy and infrastructure: Web and social media 
presence, integrated business and ICT strategy, communication, promotions and channel 
management. 
 
9. Supply chain, supplier and contract management: Strategic supply analysis, 
procurement, property, vehicle, equipment purchase & leases, supply contracts. 
 
 
                                       
77 Valentine, E. 1998, 2002, 2009, 2011 Various strategy, academic, research and white papers. 
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By subdividing the organisation into its key processes or functions, Porter was able to 
link classical accounting to strategic capabilities.  
He achieved this by using value as a core concept, i.e. the ways an organisation can best 
position itself and how it adds value to its customers and in an updated view, alliance 
partners, given its core competencies and relative cost structure.  
In a purely commercial sense this approach allows the organisation to differentiate its 
products to specific customer segments, and prioritise and resource activities 
accordingly, either internally or through alliance partners. 
When looking at both the commercial and educational roles of ITOs and providers, the 
model is used to demonstrate the relative consistency across the business and 
educational functions a Tertiary Education Institution (TEI) performs. We suggest that 
this relative consistency follows across the whole tertiary education sector.  
Kotler78 also points to the applicability of the model to the service sector and TEIs. 
“There are different value chains depending on who you want to deliver value to.  
“There is a value chain for delivering value to hiring companies (this would include 
recruiting them, giving them interviewing facilities etc). There is a value chain for 
delivering value to students. There is a value chain for delivering value to instructors….” 
The model is flexible, and can be applied to any aspect of the education business. To 
further illustrate how to work with such models, we show in figures 10 on the next page 
and 11 on page 82, how we have applied the education model to decision making 
relating to ICT planning and investment. 
FIGURE 10: AN APPLIED LEARNING VALUE CHAIN ICT IN EDUCATION.  
 
 
                                       
78
 Email from Prof P Kotler to Prof Elisante ole Gabriel Exhibit 1, Pg 30 Gabriel, E, (2006?) Value Chain for 
Services: A new dimension of “Porters’ Value Chain”.   
Access info 
including 
about careers 
& courses 
Screen for 
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Could also 
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specific 
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Login or  
Create e-
Portfolio: sign 
learner up for 
programme 
Access on and 
off-job 
learning, and 
learning 
support;  
Use portfolio 
to gather 
evidence 
Communicate
: Assess:  
Support 
moderation 
Attract 
learner intro 
new or more 
advanced 
study. Build 
personal 
learning 
record  
Value chain process preceded by: 
Economic, market, stakeholder and 
local or national industry, 
workforce and education needs 
analysis & followed by TEI business 
planning. 
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As illustrated in figure 10, the cycle provides an example of an applied business process 
such as the value chain and how it can be used to prioritise and plan across a relatively 
consistent set of core education business processes.  
8.2 USING THE MODEL TO ADD VALUE: WHO ARE WE TARGETING?  
The process starts with attracting new learners at any stage of their education or career 
into a relevant course of study.  
Figure 11 demonstrates that the value chain broadens the education catchment.   
It is not confined to new entrants fresh from high school. Once the stages of the value 
chain are completed the process can become cyclic, with ongoing professional 
development requirements premised off additional factors such as: 
 Career or lifestyle change  
 Work-related performance improvement or new technical learning needs 
 Or higher learning within a field of specialisation. 
There are four distinctive groups each with unique as well as shared characteristics. All 
require easily accessible, good quality information about job roles, career options and 
ways to build skills or obtain qualifications. 
 
 
 
 
 
School and 
tertiary 
leavers 
Returning 
workers 
Career 
changers 
Employed 
people 
with 
learning 
needs 
Figure 11: Targeting Learners.  
 
Careers, training and qualifications’ information 
and web strategy needs to target four main 
groups of trainee or student types. 
 
Shared Characteristics: 
All need good quality 
information to assist with career 
choices and up-skilling decisions 
or job-related performance 
improvement. All need to know 
the range of types of training 
and qualifications available 
All need to be able to trust their 
investment of $ and time in 
learning will make them more 
employable. Employers need to 
be able to trust that a 
qualification is an indicator that 
the learner has been assessed 
as having competencies relevant 
to the job 
All are increasingly turning to 
the internet and social media to 
find information to inform their 
choices. 
© Elizabeth Valentine 2004 – 2013 All rights reserved 
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As covered in other parts of the document, these combined views (value chain and target 
learners) help to demonstrate the need for careful consideration of integrated planning 
and ICT investment to ensure that ICT enables and adds value across this quite complex 
range of integrated needs.  
Figure 12 shows a linear version of the same learning value chain, with examples of 
activities that can be enhanced by technology beneath each phase: 
Figure 12: Learning value chain with sample ICT-enabled activities  
 
 
 
 
Underneath each part of the value chain are a range of activities and solutions (existing 
or potential) required to deliver good outcomes to the various stakeholders including the 
learner.  
The value chain also supports the case in the future for individually owned and 
administered e-Portfolios that follow a learner for life that providers are given access to 
when a student or trainee signs up for one of their courses.  
Across TEIs, ICT can improve customer information and access for decision making, 
facilitate collaboration between TEIs and with industry (e.g. via programmes such as 
SharePoint and HyperOffice) and add value to the customer experience. 
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8.3 WHO BENEFITS FROM TAKING A LEARNING VALUE CHAIN APPROACH? 
Tertiary Education Institutions Depending on the “blend” of learning delivery, ITOs 
and other tertiary providers may also have an interest in ICT strategy that covers and 
integrates each stage of the value chain and which provides consideration of the 
engagement with, support for and monitoring of, the customer at each stage i.e., 
learners. This includes careers’ related information, needs evaluation, learning, 
assessment and completion, as well as moving to more advanced study.  
TEIs need to be able to engage more meaningfully in the upskilling of the national 
workforce. While ITOs, Wānanga, Polytechs and Private Training Establishments are at 
varying degrees of tight alignment with the needs of industry sectors (as judged by 
industry not academics) universities still have some way to go in this regard.   
Ideally all parts of the tertiary sector should be focused on how ICT would help enable: 
1. Their institution’s contribution to the wider economy through strategic workforce 
development (current and emerging future) in focusing relevant skills and 
research 
2. Being relevant at all levels of education and understanding how each part of the 
tertiary sector contributes to a skilled and educated workforce, and ideally 
collaborating with other TEIs to achieve this. Such collaboration would offer 
consistency where it is required in terms in industry specific technical skills and 
education, and would reduce duplication and costs for everyone 
3. Developing centres of technical excellence relevant to local industry and both the 
local and national economy 
4. Treating learners and their industries as customers and stakeholders, whose 
experience and educational success is important in the wider workforce capability 
and economy. 
Employers and learners need access to high quality information about job types and 
relevant qualifications and training. Employer-supported learning is usually about either 
improving work performance or is part of a longer view of employee development and 
retention. Both employers and employees have a need to see how well they can build 
skills and how the learner is progressing. Irrespective of where the learning occurs (work 
or provider based or a blend) they need to be informed and supported throughout the 
process of decision making, learning and assessment.  
They also want to know that the education they are investing in is in greater part, 
relevant. In life-career and usually regulated occupations such as aviation pilots, 
building, medicine and law where ongoing professional development is part of licensing 
requirements, the use of ICT can facilitate many aspects of the compliance part of 
ongoing education and professional development.   
 
In unregulated occupations such as hospitality and tourism where other factors such as 
high employee turnover and seasonality affect education and training, ICT can support 
the industry’s desire for short, modular learning and training where modules might add 
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up to a professional qualification without the learner having to be in either continuous 
study or continuous employment. 
At an industry level, associations are usually actively engaged with the education sector 
and have specific interests in workforce capability.  
Outside of contact with peak bodies and industry associations, the deepest and most 
regular contact on a national basis is mostly through contact with ITOs followed by other 
tertiary provider’s local consultation bodies. In New Zealand effective ITOs make sure 
that their specific industry is systematically supported in managing the demand and 
supply of skilled workers and managers. For an ITO qualification to be registered with 
NZQA, ITOs have to provide significantly more evidence of industry engagement and 
consultation than any other part of the secondary (achievement standards) or tertiary 
sector. 
Government agencies need to be assured that spend in tertiary education offers good 
value for the tax payer investment; is targeted to meet workforce demand; supports 
otherwise disadvantaged learners; and builds sustainable, profitable businesses. 
8.4 SECTION CONCLUSION 
In figures 10 and 11, we demonstrated how ICT can be used to identify and prioritise 
strategies that add value to the customer experience (employer and employee or 
student) as well as help in practical ways to facilitate the necessary planning for 
operational/business and educational outcome success.  
Applying the model flexibly to all aspects of student engagement and support as well as 
the requirements for a TEI to meet business, educational standards and TEC strategic 
goals, can be viewed across these relatively consistent education and training factors. 
The stakeholders vary, but the process when simplified, follows a relatively consistent 
pattern from: 
 Making a career based decision to study 
 Getting information about a course,  
 Deciding where to study,  
 Signing up,  
 Learning and being assessed,  
 That process being quality assured 
 Remaining as Alumni and being contacted about further professional 
development or study.  
We suggest that this pattern is repeated and is valid throughout a life-long and career-
wide learning view. We also suggest that stakeholder value and cost management can 
be significantly enhanced by the strategic application of technology across this process.   
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9. CONSIDERATIONS FOR ICT STRATEGY 
Information and Communications Technology pervades the day-to-day running of 
workplaces and TEIs.  
Organisations of all types and sizes are beginning to appreciate the wide benefits of 
taking a more strategic, longer-term view of ICT, and developing an ICT strategy that is 
interwoven with their other organisational strategies and plans. 
This section provides insights into what an ICT strategy is and what will help make it 
work for education organisations. 
9.1 ICT IS THE SERVANT NOT THE MASTER 
ICT is the servant not the master: it is a means to an end and should always be 
considered in light of what you want it to do for you or your organisation in: 
1. Engaging with others: customers, stakeholders and staff in ways that work for 
them 
2. Doing things more efficiently and effectively within your business or organisation 
3. Delivering better products and services to customers. 
4. Monitoring performance and compliance. 
Having a proper plan for how to achieve these aims now and in the future is essential as 
is building into that plan, provision for the rapidly changing world of ICT as best as you 
are able.  
Here it is also useful to use a business process such as the Learning Value Chain (see 
section 8) to make sure planning is across all aspects of the organisation’s business. 
9.2 WHAT MAKES A GOOD ICT STRATEGY? 
The strategy should identify why you use ICT and the benefits and gains ICT can bring to 
your customers, stakeholders and organisation.  A good ICT strategy is focused, 
concise and easy for a wide range of stakeholders to understand.  It has clear 
customer, stakeholder and business benefits. 
Sometimes the longer a strategy is, the less impact it has. Avoid overloading people with 
information, particularly technical information full of acronyms and “techy” speak, which 
they don't need or don’t understand. Beware of consulting organisations that provide 
documents and proposals that you don’t understand. 
Build the business case in ways that speak to all levels of decision-maker ICT 
literacy. There should be sound justifications for deploying any aspect of new 
technology and it should be clear what impact the technology will have on staff, working 
practices and/or efficiency, and how it enables your education business.  
 It shows how ICT can help you efficiently manage your reporting and compliance 
requirements 
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 It is clearly linked with your other market, product and service plans 
 It is clearly linked to, and makes sense in the context of, your organisational goals 
and service plans 
 It is outcome focused 
 It is a concise overview without detail of the “how” in the ICT plan, i.e., not the 
strategy. Detailed action and implementation plans can come later if and when the 
strategy is approved in principle 
 It is also clear about support from and for your staff. 
Make implementation planning and execution where you really put focus and 
attention - from planning to completion, communication and review. 
Implementing ICT strategies and plans can have a big impact on your customers, 
stakeholders and staff. A technology investment without buy-in and training can be 
disastrous. People have to be able to operate and use it! Involve all key people right 
from the concept development stage to ensure that it is meeting their diverse needs, 
and that you are making best use of the resources around you to support a successful 
implementation. 
The best strategies consult and involve staff and other stakeholders throughout the 
process. You should also be sure not to overlook training for staff and other users: 
 Who will be trained (e.g. in-house champions, help-desk or contact centre teams, 
end users including customers and suppliers) 
 On what (how will it be done – does it require simple information sheets or a full 
blown course) and what will it cost 
 When will the implementation and training be reviewed and followed up to make 
sure the new ICT is being used as intended? 
Able to support and accommodate change.  This can be tricky as ICT is developing 
all the time, and also your own organisation's future could look different if funding, 
management or staffing changes affect what you do and how you do it in ways you 
couldn't foresee. However, one of the best ways to ensure your strategy supports and 
accommodates change is to build in regular reviews - it is often a good idea to review 
and amend the strategy at least quarterly (due to the fast moving world of ITOs and 
technology.) 
Costed and timed. Though the detail of budgets often sits within a plan, your strategy 
needs to be very clear about both the resources needed (all the hardware, software and 
infrastructure resources that you think you need), the budget implications, and the 
timescales by which things need to happen (remembering to build in time for things like 
organisational approval processes, consultation and training). 
Informed by ICT expertise; overseen by competent governance. Any form of 
planning involves not just considering the options, consulting and developing plans, but 
also an important middle step i.e., where necessary, taking expert advice. Some 
organisations rely on an individual within the organisation, others bring in ICT 
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consultants - but this can be costly and may not seem a feasible option for smaller 
organisations. The prime consideration needs to be informed by an honest view of the 
decision-maker’s ICT literacy. If you do not have strong competence in this area an ill-
informed choice could cost you more in sunk cost, annoyed customers and staff, and 
inefficient processes, than the cost of some initial expert advice.  
On the flip side of this issue, make sure that decision makers have sufficient skills and 
knowledge (ICT literacy) to ensure that they do not become “captured” by ICT 
consultants. This aspect of project and organisational governance is an executive and 
board accountability that should be managed through governance mechanisms such as a 
competent internal ICT manager, and a competent board ICT committee. 
9.3 PLANNING ACROSS VALUE CHAIN ACTIVITIES  
If there's a function you want to perform or a service you want to deliver, there's almost 
certainly a way in which technology can help you do it. While these examples don’t 
precisely match a learning value chain approach, they widely apply to how to use ICT to 
add value to your business. Use the learning value chain to see how proposed 
approaches fit and support your wider strategy.  
Examples include: 
1. Attracting people to your business or organisation (as part of your overall ICT 
response to your marketing and communications channel strategy e.g. websites, 
portals, push mobile/smart phones as well as more conventional print media) 
2. Providing online learning support through your web presence (providing e-
Portfolios to support course completion; providing eLearning modules or 
downloadable learning support materials; providing chat or expert online forums) 
3. Working or learning flexibly and from different locations (as part of your overall 
ICT response to your strategic plan – customers and business infrastructure 
including networks, hardware, software, frontline staff mobility and mobile 
internet access; increasingly this is becoming device independent i.e., web-based 
access through any web-enabled device such as a lap-top, smartphone, iPad or 
iPhone)  
4. Producing and distributing publicity and communications materials as part of your 
overall ICT response to your marketing and communications channel strategy i.e., 
o Design and production software, printers, scanners; eLearning authoring 
tools; web-apps to assist with learning, gathering evidence or assessing 
o Distribution via email, your website, social media. 
5. Transacting business anywhere, anytime between any other connected location - 
for customers via secure websites, B2B processes. Or for staff, remote access via 
the web (live or cached) or cloud technologies. (See Skills Active example 11.3.) 
6. Communicating more immediately and efficiently (phone systems, email, shared 
networks; social networks, SMS)  
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7. Storing, managing and retrieving information and improving reporting (e.g., 
software for word processing, databases, spreadsheets, CRM systems) 
o Storage, retrieval and re-use: document storage conventions, data 
warehousing standards, object libraries  
o Server-based, hosted or cloud technologies.  
8. Managing money, inventory, processes or projects (spreadsheets and accounting 
software; internet banking and account reconciliations) 
9. Managing, storing, accessing and sharing images e.g., Flikr, Picassa  
10.Collaborating or sharing interest or knowledge online. 
11.Analysing customer data via business intelligence tools – e.g., could help detect 
trends that could be used to reshape your customer engagement strategy 
12.Supporting workbased learning with smart, chunk-sized, searchable eLearning 
content. 
9.3.1 THINGS TO CONSIDER WHEN INVESTING IN ELEARNING 
Before considering investing in eLearning, (step 4 of the learning value chain,) the first 
step is to think about the end user and to test what assumptions you’re making about 
developing content for technology-assisted delivery: 
1. The biggest mistake is to push eLearning out at people who won’t or can’t use it 
2. The second biggest mistake is to push lots of text out to people and call it 
eLearning or to assume that whizzy stuff makes for good eLearning. It doesn’t. 
3. The third is to assume eLearning suits all learners 
4. The fourth is to not think about the under-pinning systems required to make it 
usable and to achieve the expected result. The system must make the learning: 
• Accessible – This covers things like how easy it is to search for, find, down-
load, open and get started, and the need to be able to sign in and out to 
accommodate people who may need to study during breaks or at different 
times to match their work-flows. This is what a good learning content 
management system (LCMS) will do. 
• Trackable – The system must track progress and assessments (if 
embedded) to help achieve credits and completions 
• Interactive – There is no substitute for good learning design no matter the 
medium. Boring, clunky, badly designed eLearning is as bad as any badly 
designed paper counterpart. Invest wisely in the appropriate design 
approach and tools 
• Assessable – With a good content management system and by deploying 
via personalised e-Portfolios, you’re adding learner-centred facilities for 
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gathering evidence. This might also enable testing or assignment 
submission.  
This is all achievable at relatively low cost with today’s readily available 
content systems and authoring tools. 
5. Here are some considerations for building the business case for investment in an 
eLearning strategy: 
• Is the topic worth investing in i.e., technically or theoretically difficult to 
learn from any other method (assuming rich multi-media and interactive 
learning design is deployed)? 
• Do you need to drive standards and consistency up for regulatory purposes 
and measure completions for compliance? 
• Will your system support effective, efficient delivery and tracking? If not 
how much extra cost will this incur, to make delivery work? Can this be 
done cheaply out in the cloud? 
• Should we make or buy content by investing in a good quality eLearning 
authoring tool, and training internal people? 
• Is this delivery mode relevant to the learner? Will people need to access the 
learning after completion as a source of knowledge? 
• Does your design scope ensure materials be easily changed / updated; i.e., 
does the design use a learning objects approach and is SCORM79 compliant? 
• Could an outside supplier provide and host this? Are there customisation 
costs and if so would it be cheaper to purpose build locally? 
• Do you have risk around scarce teaching / teacher / subject matter 
expertise or resources that could be mitigated by capturing the expertise in 
digital learning objects? Do you need to preserve skills for heritage 
purposes? 
• Are there any commercial opportunities for the proposed product that would 
help leverage investment and meet delivery / ongoing update costs? 
9.4 IS AN ICT STRATEGY NECESSARY? 
Your ICT Strategy should define the technical direction and framework for your 
organisation’s information and communications technology-based developments, 
products, services, reporting, compliance and risk management. It should help you 
engage with and provide products, services and information to customers, staff and 
                                       
79 Wikipedia: Sharable Content Object Reference Model (SCORM) is a collection of standards and specifications for 
web-based eLearning. It defines communications between client side content and a host system called the run-time 
environment, which is commonly supported by a learning management system (LMS or learning content management 
system (LCMS). 
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stakeholders more effectively and efficiently. It should also help meet your business 
performance and compliance requirements. 
Sometimes just the word ‘strategy’ puts people off, but really it’s a practical 
consideration within business and project planning and should appear as a matter of 
course in regular planning as do budgets and other types of resource and risk planning. 
Most importantly as shown in the previous section it should help your business plan 
across its core, value adding activities to deliver your organisation’s strategies and 
business plans. 
Small or new organisations can too easily fall into the trap of thinking that a strategy 
isn't really necessary. As with any type of business planning, an ICT strategy cannot be 
completed in isolation from your organisation’s other planning processes. It will take 
time, it may cost you money, but it is an essential aspect of planning your future capital 
investment and in managing your business or organisation effectively and efficiently in 
all aspects.   
In education it is useful to consider where and how ICT impacts by taking a look at the 
business you’re really in across the learning value chain. No organisation can do 
everything at once. So analysing your customer and business priorities across a high 
level learning value chain view of your main activities, helps focus priorities, investment 
and activity. IT should also help coordinate and integrate ICT investment and 
deployment. 
For example without an ICT planning approach to eLearning development, there is a risk 
of putting the initiative in place without thinking about and planning for the Learning 
Management System (LMS) or Learning Content Management System (LCMS) required 
for the effective deployment and ongoing administration and tracking of trainee progress 
and engagement that is part of the rich learning experience inherent in a well designed 
and well deployed eLearning or mLearning product. Some of the other benefits of having 
a comprehensive ICT strategy are: 
1. It can help ensure you make the best, most efficient, use of resources; 
2. It can enable the organisation to meet its objectives and can support change or 
expansion where these are on the horizon; 
3. It can give boards and funders confidence that investment in ICT is aligned with 
the organisation’s strategy and business plan and therefore supports and 
enhances success for all stakeholders. 
9.5 WHERE TO START 
Four things in particular can be very useful in becoming strategic about ICT. Have: 
1. A vision or clear idea of the outcome you want based on adding customer 
and stakeholder value and making the business more efficient 
How will your organisation make an informed decision about your longer-term ICT 
vision and how that supports your annual strategy?  
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It is essential that decision makers have a clear understanding that there will 
always be a tension between rapidly changing technology, and the need for a 
medium-term view of the ICT platform outcomes and features that will remain 
relatively stable over time.  
This will help reduce the risk of knee jerking from the latest whizzy application or 
hardware, and help bring coherence to decision making. In other words system 
and information design should be premised off a tight alignment with your 
strategy and business plan, and prioritised using a tool such as the learning value 
chain to assess how to add stakeholder value and improve business performance. 
As with all planning, starting with a clear idea of what you’re trying to achieve 
over a given period is essential. You need to be able to answer questions like: 
What ultimate customer, stakeholder and organisational benefits are we trying to 
achieve? What problems are we trying to solve? How will we know we have 
achieved it?  How will we measure success? 
2. A clear understanding of key technology trends and their potential impact or 
benefit for your organisation. You don’t have to be a mega geek. But as already 
touched on, it is increasingly important that boards and managers in particular 
become sufficiently technology literate to the extent that they: 
1. Understand how a good range of ICT will benefit the organisation and help to 
achieve financial and stakeholder results 
2. Prevent your organisation becoming wowed by consultants or sales people 
with the latest applications or technology toy and therefore make costly 
investment decisions without understanding what it might do for you, where 
any such investment fits within your ICT strategy and how it adds to business 
and customer outcomes. 
If necessary you may need to put a lot of effort into educating and persuading the 
less ICT savvy decision-makers right up to board level, and in doing so, you must 
build the business case for the investment in hardware, software, web-
development, telephony and other aspects of an integrated, cost effective and 
efficient ICT infrastructure investment you need to make.  
In short you’re more likely to be able to build the business case for ICT 
investment if your case is clearly based on short, medium and long-term business 
and customer benefits across the learning value chain.    
3. Commitment and leadership- You also need ‘buy in.’   
 
Commitment from the decision-makers and key stakeholders from within (and 
outside) your organisation to recognising the importance of ICT and investing in it 
is essential.   
 
It’s also essential to involve and obtain the buy-in of those who will use the 
technology in their day-to-day work or engagement with your organisation. No 
amount of funky features will wow a user and persuade them to use your ICT 
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enabled system or process if it’s poorly designed or poorly implemented.  Even if 
it represents improvement, without buy-in and excellent implementation, you 
could be wasting your money. 
There should be someone who takes the lead on ICT, takes responsibility for 
developing the vision and the strategy and making things happen. 
Leaders and governors cannot abdicate responsibility for this work to the IT 
department or to consultants. If the expected return on capital investment is to be 
achieved, increased competency and ICT literacy at executive and board level is 
essential. 
It is not good practice for example to design and implement an ICT strategy ahead 
of designing and implementing new policy and performance measures that will 
need to underpin the design. 
4. Good systems and services architecture – are explored in the next sections. 
9.6 SYSTEMS ARCHITECTURE  
There is no universally agreed definition of what constitutes system architecture, and 
opinions differ. However if a TEI is keen to add value to the learner experience as well as 
drive down costs and drive up efficiencies and compliance, we suggest it’s a useful 
starting point so that all aspects of an integrated ICT system can be identified, and 
integration and efficiencies planned for.  
It’s a bit like thinking of the organisation and its systems as a whole picture, to help 
build an understanding of how the parts of the business, in this case those that are ICT 
enabled, relate to the customer, stakeholder, management and staff needs and the 
organisation’s strategies and goals.   
A system architecture can best be thought of as a set of representations of an existing 
(or yet to be created) system.  
It is used to convey the informational and technical content of the elements comprising a 
system, the relationships among those elements, and the rules governing those 
relationships.  
The components or views described may consist of hardware, software, documentation, 
facilities, manual procedures, or roles played by organisations or people.  
9.7 CONSIDERATIONS FOR SYSTEMS ARCHITECTURE 
Systems design or architecture carries the formal description of a system, or a detailed 
plan of the system at component level into ultimately guiding its implementation over 
time, including initial and subsequent implementation phases in large-scale projects. 
 
From the outset it is essential to understand the natural tension between rapidly 
changing technology including hardware and software, and the need from a cost 
management point of view to build as much longevity into the basic architecture from 
the start.  It is suggested that the more the architecture of an integrated system 
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is informed by its wider longer-term role in adding integrated customer and 
stakeholder value, and enabling business efficiency, the more robust and 
longer lasting the basic architecture will be: 
1. Systems architecture illustrates how a whole system is organised, including all its 
component parts, their relationships to each other and the environment. A system 
exists to deliver one or more outcomes within an operating environment to the 
benefit of one or more stakeholders. Here we use IEEE standard 1471 to illustrate 
considerations for ICT strategy and planning80: 
a. A system’s operating environment, or context, can influence that system. The 
environment can include other systems that interact with the system, either 
directly via interfaces or indirectly in other ways. The environment determines 
the parameters and boundaries of the system scope in relation to other 
systems. 
 
This is useful in the initial analysis, as it is important to identify all relevant 
existing information and communication systems across the organisation, as 
they relate to delivering products and services internally, and as they relate to 
external systems they might need to work with such as customer or supplier 
ICT systems. For example an ITO’s systems need to relate interoperably with 
the TEC (Industry Training Register), NZQA (National Qualifications’ Register 
and Student Data Records), customers, staff and stakeholders (via 
webservices such as automated billing, personalised logins and e-Portfolios, 
email, telephony etc.) 
b. A system has one or more stakeholders. Each stakeholder typically has 
interests in, or concerns relative to, that system. This is particularly important 
if the end goal of an integrated ICT system is to improve the customer or 
stakeholder experience, benefit the business in terms of efficiencies and 
improve performance monitoring. 
c.  Every system has an architecture, whether understood or not; whether 
deliberately designed, or recorded in an architectural design, drawing or 
description. It can be representative or conceptual. Being able to create an 
overall map of how current and desired systems work together to deliver the 
desired result, is at the heart of good design or architecture. 
d. The system design or architectural description is organised into one or more 
parts called (design or architectural) views. Each view addresses one or more 
of the concerns of the system stakeholders. A view is a partial expression of a 
system’s architecture with respect to a particular viewpoint or required 
outcome. 
 
                                       
80 This list is based on IEEE standard 1471 and ISO/IEC standard 42010:2007, downloaded 26-
07-2011 
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=45991  
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This is important when capturing current and future views of what exists and 
what’s required. For example a current view might describe the various 
separate components of an organisation’s current use of ICT including: 
telephone systems, the organisation’s web presence including websites, 
intranets, remote access for staff and associated systems accessible via the 
internet. This is increasingly important with the rapid rise of cloud computing 
and the need to also understand services architecture. (See next section.)  
e. A view may consist of one or more design or architectural models.  
f. In describing a large complex system it is also important to establish 
conventions by which a view is “created, depicted and analysed to determine 
the languages (including notations, model, or product types)”81. These are 
used to describe the view, and any associated modelling methods or analysis 
techniques to be applied to parts. 
g. Views may contain a description of the design and contents of a computer 
system.  
 
If documented, it may include information such as a detailed inventory of 
current hardware, software and networking capabilities; a description of long-
range plans and priorities for future purchases; and a plan for upgrading 
and/or replacing dated equipment and software.   
9.8 SERVICES ARCHITECTURE AND CLOUD COMPUTING 
The rise of the cloud has significantly increased the choices of technology services an 
organisation can use and therefore provide to customers, stakeholders and staff. We are 
no longer limited to a binary decision of make or buy, own or outsource. Our choices are 
more complex and now include make, buy, collaborate, consolidate, or eliminate the 
service altogether. 
For example, “We see this complexity playing out in the area of e-mail. After many years 
of facing rather simple choices of first building their own e-mail or implementing a 
commercially vended package, institutions now have broader options to sort through. 
The historical make-or-buy choice is still there.  
“In addition, institutions can also choose to outsource to a provider such as Google, but 
continue to act as the intermediary arranging for the provision of the service. Or, they 
can choose to step aside completely and enable each individual [employee], student or 
faculty member to choose their own e-mail provider.  
“Some still face the challenge of weighing whether there should be one uniform 
approach to the service (consolidate) or if parts of the institution should be able to elect 
their own service solution. Each option brings with it a complex set of pros and cons that 
                                       
81 IEEE standard 1471 and ISO/IEC standard 42010:2007 ibid.  
99 
 
must be weighed from multiple perspectives.”82  This is the opportunity and the 
complexity leaders, decision makers and those who govern them must be able to make, 
and why IT literacy at executive and board level is now a critical issue of profitability, 
sustainability and competitiveness for every institution. 
9.9 SPECIAL CONSIDERATIONS FOR VOCATIONAL EDUCATION 
The aims of using technology in ITOs should be about a means of enhancing ITO 
activities and in some cases transforming them.   
Given that every type of organisation, public or private is a customer or supplier of 
services the overall aim or vision of investing in and deploying ICT might read: 
We use ICT to make it easy to do business with our organisation and for 
our organisation. 
Easy in this sense is about relevance, effectiveness and efficiency. Enjoyable is about 
removing all of those frustrating aspects of poor process and in using technology to 
maximise the quality of the customer or staff experience of dealing with your 
organisation. 
This may seem a simplistic view: but it’s not. The key is to understand and apply ICT 
right across all aspects of your organisation’s core business while balancing affordability 
with timing.  
It’s an ongoing process and, with the implementation of new Tertiary Education ICT to 
measure an ITO’s performance via the Industry Training Register (ITR) project, the 
timing is excellent to consider this investment amidst the other possibilities relating to a 
more focused, effective and efficient ICT enabled operation.  
                                       
82 Philip Goldstein, The Tower, The Cloud and the IT Leader and Workforce page 
http://www.educause.edu/thetowerandthecloud/PUB7202x downloaded 25 April 2011 
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10 DRAFTING AN ICT STRATEGY  
10.1 STRATEGIC ICT GOALS 
As with business strategy, strategic ICT goals are drawn from an analysis of: 
1. Your organisation’s strategic plan (this will effect infrastructure investment in 
relation to supporting job performance, and meeting compliance and reporting 
requirements).  
2. Marketing and communications planning (this will affect your planning and 
investment in the internet, websites / sales channels and your social media 
presence.)  
3. Information strategy and bottom-up analysis of current ICT issues and activities. 
At a minimum your strategic ICT goals should: 
o Define the technical direction and framework for developments in the 
infrastructure and administrative & academic applications that involve use 
of information technology  
o Define the principles and standards that permit data sharing, integration 
and devolvement of systems that will lead to efficient and coherent working 
o Cover issues such as security and disaster recovery. 
For each strategic goal, key objectives can be identified to inform and guide ICT annual 
plans. For example strategic goals are considered in relation to items 1 – 3 above, the 
organisation’s long-term ICT vision might focus on how your organisation will deploy an 
integrated ICT system that supports the full range of: 
 Learning value chain activities that you need to put in place to deliver better 
services as well as to meet the ITO’s Education Performance indicators 
 Education business functions including business efficiency and business continuity  
 Research & collaboration activities  
 On-job learning, assessment and course completions  
 All aspects of telephony, communications, marketing and sales  
 Team and organisational performance monitoring and reporting. 
For example the ICT system and network needs to support the development of: 
o  ‘Next Generation’ customer support and  services to ensure trainees 
complete in a timely way 
o Specialist services and support for learners with special needs and the wider 
stakeholder community 
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o Integrated core Management Information Systems (MIS), including 
provision of “self-service” options and remote access. 
4. Develop and support access to and delivery of the organisation’s information, 
products and services including the organisations electronic business to business 
communication, service support and the sales process: 
o Support all forms of ICT-enabled communication including e-mail, video 
conferencing, Voice Over Internet Protocol applications such as SKYPE and 
ooVoo, and your organisation’s social media presence such as Facebook, 
Twitter etc. 
5. develop plans and services to manage ICT related risks, ensure information 
security and enable appropriately timed recovery from disaster (avoidance of loss 
of service). 
6. Develop internal staff confidence and competence in the use of ICT to leverage 
investment. 
The strategy should also consider the adoption of open standards because it will enable: 
7. Easier access to cloud computing and document sharing, access to publications, 
global collaboration and use of computing power for modelling and analysis. 
8. Establishment of Managed Learning Environment (MLE) and Virtual Learning 
Environments (VLE) thus facilitating opportunities for up-to-date eLearning and 
distance learning delivery and assessment methods covered in earlier section such 
as serious games. 
9. Better integration between organisational and departmental systems leading to 
better quality of data and appropriate authorised access (devolved/self service) 
via standard browsers. 
10.Greater choice in devices and technology used to support communications with 
internal and external customers, stakeholders and staff. 
11.Personalised, permissions-based access to e-Portfolios, information and records 
appropriate to an employer of stakeholder needs from a variety of devices 
including laptops and smart-phones. 
12.Remote working for highly mobilised workers and frontline staff. 
10.2 PLANNING FOR PERSONALISATION AND INCREASING E-PORTFOLIO USE 
We suggest planning that incorporates personalisation and e-Portfolios and needs to 
centre on outcomes relating to your understanding of your value-adding activities across 
the learning value chain: 
1. Giving your organisation “reach.” Taking a customer focused, outward looking 
view of how ICT can attract and inform customers and stakeholders is essential.  
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2. Supporting staff in delivering products and services to customers and stakeholders 
more efficiently and effectively. Does your ICT strategy support your people in: 
o Delivering a great customer experience or in achieving business results in a 
cost effective manner 
o Meeting performance and compliance requirements in a timely and cost 
effective manner 
o Using and leveraging value from  your website in their sales and service 
interactions with customers 
o Accessing customer information when they are visiting an employer, so that 
they can have a real time conversation 
o Show-casing a product or service – iPads and tablets are a particularly cost 
effective way of presenting e-brochures produced cost effectively in 
o Signing up a trainee on the spot 
o Conducting a technology supported assessment on the spot. 
3. Supporting research, customer surveys and real time feedback, training needs 
analysis. 
4. Supporting distance or workbased learning and completions. Do your customers 
and staff have real time access to trainee progress; does the system generate 
alerts to support a trainee to complete their training in a timely manner? 
5. Building on and enhancing current use of ICT in response to needs and feasibility. 
Do you know what information and communication technology you’ve got - all of it 
– and whether it’s working interdependently to drive efficiencies and support 
service delivery? 
6. Keeping services running, secure and available (which is as important as 
innovation and development). 
7. Tracking and applying trends in technology rather than being at the leading edge 
which can be costly and risky. 
Taking a customer centred approach and understanding ICT priorities across all major 
aspects of your organisation will, over a 3- 5 year period, lead to significant but focused 
changes that become integrated.   
10.3 WHAT ELSE TO CONSIDER GOING FORWARD? 
As growth in computing power and bandwidth continues and developments in personal 
computing, wireless, telephony, video and web-based technologies progress, ICT will 
increasingly have an important role in supporting an ITO’s research, trainee support and 
administration.  
We predict that the effective deployment of both emerging and more mature 
technologies, continued excellence in maintenance of secure and reliable infrastructure 
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and development of integrated systems, will enable ITOs to meet rising customer 
expectations for access to, and availability of, ICT-based resources.  
Use of technology to support communications, distribution of information and day-to-day 
transactions will continue to increase with the norm being an ICT competent organisation 
able to readily access core services: email, the ITO’s intranet and internet-based 
customer sign-up and support as well as product information, learning and assessment 
support and sales. 
The emphasis of the ICT Strategy is on effective deployment of technology and open 
standards to support the different activities of the ITO and to provide a supportive and 
flexible environment for staff and workbased trainees to work and learn in. In order to 
present a meaningful scenario of the future, it’s worth considering your ICT vision from a 
number of perspectives. 
10.3.1 LEARNING & WORKBASED LEARNING SUPPORT 
Learning by trainees will not be transformed by ICT. Instead it will be enhanced. Virtual 
learning environments and access to multiple different modes of learning support via 
computers, smart phones or tablets will provide ITOs with new options to support quality 
assured workbased education.  
Video and TV over the internet are already enriching the interfaces for remote learning.  
Learning management systems and specifically personalised e-Portfolios will make it 
easier to support and administer workbased learning and assessment and provide new 
levels of flexibility and real time access to help.   
ITOs and all tertiary providers will increasingly be able to blend learning opportunities 
and self manage their development. ICT will allow increasing integration between 
courses and modules, potentially with other higher education institutions worldwide. New 
groups of learners will be reached through ICT and new sources of income developed. 
10.3.2 COLLABORATION AND ASSESSMENT 
For workbased education or more broadly for distance education of any sort, the 
multimedia capabilities of ICT opens up almost limitless opportunities for both 
synchronous and asynchronous individual and collective learning.  
Learning support will be enhanced by ICT through easier access to publications, global 
collaboration and the use of computing power for bio-informatics, modelling and 
analysis.  
It is already possible to collaborate to develop qualifications as well as to learn, 
supported by secure network links with video and telephony conferencing deployed as 
appropriate. Virtual conferences will become common.  
10.3.3 ADMINISTRATION 
ICT based applications will continue to support the efficient management and 
administration of workbased education and could be a catalyst for improvements to 
processes and procedures across education administration. In 2011 this is increasingly 
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important as government funders seek a better return on taxpayer investment in formal 
education. 
We also predict that there will be increased integration between tertiary education core 
systems that have interfaces to core, departmental and external systems to improve 
performance monitoring as needed for efficient data transfer. Devolved access for 
departments to core systems will be possible. Many tasks and transactions will become 
self-service through carefully engineered workflows supported by automated processes. 
ICT will help contain the time spent on routine administration and enable managers, 
administrators and staff to take on the additional workloads arising from growth and 
change. 
In New Zealand the TEC’s Industry Training Register is an early move into an 
interoperable system. While the system is in place solely for ITO performance 
measurement for funding purposes, it does work interoperably with the NZQA credit 
recording and achievement system and could become part of a wider more personalised 
e-Portfolio approach centred on the customer – learners – as an even more integrated 
system. 
http://www.tec.govt.nz/Resource-Centre/Software-tools/Industry-Training-Register/ 
10.3.4 ACCESS 
 To support full ITO stakeholder and community access, and to support principles 
of inclusion, ICT-based services that fully leverage the efficiency gains and service 
support possible through the internet and mobile, cover access relating to 
prioritised stakeholder engagement needs: 
 To take the widest possible view of your stakeholders and their needs including: 
o Administrative and support staff 
o Alliance partners, contractors and suppliers 
o Staff of partner organisations 
o Government agencies and industry peak bodies 
o Media. 
Here it’s essential to take into account your organisation’s marketing and 
communications strategy which should include a channel strategy (i.e. web 
presence, and use of social media and mobile ICT).  
 Trainee engagement, trainee learning, assessment and completion support, and 
employer information and trainee tracking support: 
o Here it’s essential to take into account the trainee management system 
(TMS or LMS) functionality and the extent to which you can create services 
by direct or segmented access to trainee data via appropriate permissions 
and security 
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o It’s also important to think about your web and mobile strategy and the 
extent to which these support both learners and your ITO staff across all 
aspects of the learning value chain. 
 Frontline staff service support: customer information access, product information 
and learning and assessment support for ITO staff: 
o Here it’s important to consider how you support the frontline customer 
experience with remote access to your TMS or LMS, your intranet or work 
server and whether this is via mobile enabled laptops or smart phones / 
tablets 
o Internally this is about how non-frontline staff uses the LMS and a customer 
relationship management system. 
At ATTTO there is a customer contact centre called the Hub. This team is 
responsible for all TMS reporting to NZQA and TEC + phone support to trainees 
and assessors. ATTTO uses the ITOMIC LMS as a full CRM, including tracking 
frontline staff activity and performance, ITO contracted performance with the TEC 
and customer data and contact management. All customer contact including 
management and internal staff is being logged into the system as a CRM. All 
qualification and product development is tracked through the system and 
qualifications once completed loaded to complete reporting and performance 
management requirements with NZQA and TEC. 
 Training councils, subject matter expert and Industry Advisory Groups  
o Here the consideration is about efficient, trackable consultation for 
qualifications’ development including access and editing rights using cloud 
applications such as "enterprisey" SharePoint vs. "lightweight" alternatives 
like BaseCamp or activeCollab. Be aware that there can be quite high costs 
in using SharePoint.  
o It’s worth doing a Google search on comparisons between Sharepoint and 
BaseCamp or activeCollab as there are pros and cons depending on your 
type of operation.  
 Short course delivery, online meetings and conferences and access to other 
accredited visitors:  
o Here considerations relate to creating discussion and in some cases 
delivering content to support learning of awareness building. Things to think 
about are whether your organisation invests in video conferencing, 
webinars, chat rooms, expert online forums through webinars or VOIP 
technologies such as SKYPE or ooVoo. Online conferencing and accredited 
visitors can also relate to permissions-based access to e-Portfolios with 
some of the features such as chat or webinars built into the access, 
especially if it supports learning and completions. 
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10.3.5 ACCESS FACILITIES & DEVICE TYPES 
Access to core IT based facilities via registered accounts will be extended to all staff, 
current trainees, their employers and any other tertiary provider with an interest in the 
timely completion of a particular ITO-based qualification.  
Access via a variety of device types conforming to agreed standards will be supported 
within cost/benefit constraints. Ultimately this will include the use of mobile internet 
enabled smart-phones and tablet computers. 
Networks – considerations for upgrading ICT to allow for an interoperable, permissions-
based accessible network 
Core Network– The “core” network needs to sit at the heart of your strategy. If your 
journey into ICT is relatively new, or you’re making a major shift in functionality and 
capability you will need a plan over 1-2 years to progressively upgrade and implement in 
stages to allow all agree stakeholder to access applications and information whilst 
running business as usual and minimising disruption to staff and customers.  
Key considerations for implementation need to combat disruptions and minimise the 
possibility and impacts of undesirable access (security) and virus attacks.  
The core system needs to be able to handle and facilitate the introduction of other 
applications and complimentary systems and cost saving mechanisms such as IP 
telephony and any other forms of new computing your strategy requires, such as cloud 
technologies. For example: 
• Telephony over networks – ICT can be used via your network for telephony 
(i.e. VOIP) to reduce contact costs with remote staff and customers or 
stakeholders. 
• Access to the internet – A connection to the Internet with maximum available 
bandwidth to avoid congestion, promote reliability and monitor user access and 
system performance. 
• Wireless networking – increasingly wireless networks and wireless hardware 
are useful considerations. It is especially useful in main office areas, board 
rooms and to enable fast remote access to staff and customers on premises. 
• Video conferencing – this can be inexpensive (via VOIP programmes such as 
SKYPE and ooVoo) or range to reasonably high set up costs if full-room 
facilities are required. For ITOs with remote people this can be a very effective 
way of keeping communication open. 
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10.3.6 SECURITY 
• General – It is a good idea to either have a service supplier who acts as a centre of 
expertise and supports in all areas of the business needed for IT disaster recovery, 
backing up and IT security. However, if your ICT is to be managed in house your ICT 
person must be highly skilled in this area. 
• Passwords & Sign On – Because it is increasingly possible to provide information and 
services via the internet from your organisation it is essential to work with your ICT 
supplier or in-house person to put in place good authentication and security practices. 
Ideally all users including staff should go through a process of authentication when they 
first log on, with services and access made available to a specific user. There should be 
the facility to only make those services / applications / programmes available to specific 
people, after each sign on. 
• Disaster Recovery –It is essential to ensure that your organisation has detailed disaster 
recovery plans for all infrastructure, services and systems for which it is responsible. 
Contingency plans for the recovery of local systems and business continuity plans are an 
essential business recovery approach and should be reviewed regularly. 
• Regular Backups – Make sure that backups are a regular part of normal business 
practice as well as your business continuity planning. 
• Firewalls - The core system must be designed to protect against internal and external 
security risks.  
10.4 SECTION CONCLUSION 
There is a lot to consider in developing an integrated ICT strategy. Keep it focused on 
delivering customer value-add, meeting compliance and achieving business efficiencies 
that will benefit your organisation and your wider stakeholder group. 
Use the learning value chain to support decision-making about how to deploy your 
business plan. Using a simple business tool like a value chain should help in making sure 
that all parts of your ICT strategy are integrated – that they work interoperably, and 
help your organisation to reduce or eliminate duplicate data-bases and systems.  
But above all ICT should make it easy and enjoyable to do business with your 
organisation and for your organisation. 
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11.  EXAMPLES TO ILLUSTRATE THE USE OF STEPS ONE AND 
TWO OF THE LEARNING VALUE CHAIN 
This section provides examples of how a value chain has been used to analyse and plan 
priorities within an ITO. 
Example 1 shows step one and also applies to step 6 of the learning value chain where 
ICT has been used as a key component of attracting people into careers & vocational 
education in the aviation, hospitality and tourism sectors, and then in helping provide 
information about qualifications relevant to their ongoing professional development. 
This strategy supported business plan operational efficiency and customer value-add 
goals, as well as developing a stronger response to the TEC’s emerging goals relating to 
improved school to work or education.  
11.1 STEP 1: ATTRACTING PEOPLE INTO CAREERS AND PROVIDING ONGOING 
PROFESSIONAL DEVELOPMENT 
ITOs are increasingly involved in secondary to tertiary or work transitions, as well as the 
wider role of working to present information about careers in the sectors the ITO covers, 
to people of all ages.  
Referring back to the linear learning value chain, ICT is a primary channel for providing 
information to potential learners about careers in the sectors the ITO represents, as well 
as providing information about quality assured qualifications relevant to a job role and 
ongoing professional development. 
For this to be a cost effective exercise the use of an ITO’s website as a primary 
communication medium becomes increasingly important. 
The challenge for customers however, is that it is often very difficult to find cohesive, 
careers-related and industry specific professional development information of a quality 
that assists in understanding or decision making around: 
1. The kinds of jobs available in a sector 
2. Career pathways within that sector or across into complementary sectors 
3. Entry points from or to, and similarities with other sectors (careers information 
online is almost exclusively presented within silos, not correlated in relation to 
competencies or job-type similarities) 
4. Education and training available that specifically relates to career pathways 
5. Knowing what represents relevant, industry endorsed education including non-
credentialised professional development that is locally or nationally relevant 
6. Understanding how that relates to ongoing professional development within or 
across related careers. 
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11.1.2 A LIST OF COURSES IS NOT A CAREER PATHWAY 
In general, most education and training institutions present career paths in a particular 
occupation as a staircase up a related series of courses or qualifications. While this can 
be useful the average career seldom follows a linear or step path of this nature. This 
approach does not always relate easily to the work people do either as individuals or as 
clusters of job types. It also perpetuates the notion that people start at the bottom and 
need or want to engage in incremental step-up professional development. 
In 2008, the Hospitality Standards Institute (HSI) and the Aviation, Tourism and Travel 
Training Organisation (ATTTO) joined forces to undertake the “Career Maps and Paths” 
(CMP) project, partly funded through a Sector Leadership Funding grant from the TEC. 
11.1.3 CAREER MAPS AND PATHS PROJECT OBJECTIVES 
The CMP project took a job analysis approach and clearly demonstrated a wide range of 
occupation specific as well as across like sector opportunities for people building a 
professional career within the Aviation, Hospitality and Tourism sectors. The analysis 
covered every level from entry to advanced management and governance. 
The primary objectives of the project were: 
 To provide industry-agreed [generic] descriptions of job roles to include in 
career path information and to form part of any future skills development 
strategy. 
 To articulate career paths from entry level to advanced studies at post 
graduate levels in tertiary education.  
 To establish a comprehensive, national view of current education and training 
solutions across identified career paths that would lead to a national “map” of 
provision across the tertiary sector, and encompassing the main industries 
that significantly impact the aviation, hospitality and tourism sectors.  
 To define what’s required to develop an agreed, cohesive, multi-stakeholder 
national approach towards “lifting the bar” in terms of quality training and 
education provision. 
 
11.1.4 THE CMP DATABASE - END OF PHASE ONE 
The range of job roles across the diverse sectors were researched and mapped into 10 
distinct workplace career paths.  
 
A detailed data base was created in FileMaker Pro, with a view to this easily translating 
into a web-based portal. Even in this basic form the data showed graphically the extent 
of the career paths and how there was approximately 30% cross-over between job roles 
in these distinctively different but interdependent industries.  
 
The CMP database was made available to schools that promote careers in these sectors 
as an interim step before the careers portal was developed in 2009. A "map" of tertiary 
education provision was also captured and issues relating to this identified, as was a 
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concise directory of the following: 
 Job roles that exist in each of the 10 sub-sectors that encompass Aviation, 
Hospitality and Tourism in New Zealand. 
 A narrative description of the industry agreed generic role and the skills 
required to be able to undertake the job role at a range of levels. 
 The sequential career path for job roles within each sector. 
 The transferability of job roles and skills from one sector to another. 
 The qualifications that are available, relevant, or essential to achieve 
particular levels of employment and the stated job role (across the wider 
tertiary sector, but excluding limited credit programmes and short courses). 
 Current tertiary training providers where these qualifications are available to 
study, on or off-job. 
 
During the industry consultation an initial 600+ job roles were clustered under 
significantly similar job types. This meant the final number of 181 distinct job roles were 
defined after aggregating similar roles.  
 
Industry-agreed descriptions of a number of aggregated job types were provided. For 
example a food preparation assistant, junior chef, kitchen assistant, general assistant, 
food service assistant, catering assistant, kitchen hand, pantry hand and salad hand 
were collectively called a “Prep Chef”. This role was found in both the Food Services and 
Cookery sub-sectors. 
 
Table 3 summarises additional key findings. 
Table 3: Summary of key sector data # 
  Number of sectors in hospitality and tourism  10 
  Number of distinct work place types within the 10 
sectors 
51 
  Number of job roles across all sectors 181 
  Percentage of jobs that cross over the 10 sectors 29% 
  Numbers of job roles without sector cross over 129 
  Numbers of possible career paths across the 10 sectors 51 
  Total number of local and national qualifications 537 
  Number of national qualifications 58 
  Number of local qualifications. 479 
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This last data set clearly supported anecdotal evidence that there was a proliferation of 
qualifications across the aviation, hospitality and tourism sectors. 
11.1.5 CAREER DEVELOPMENT AND QUALIFICATIONS 
The CMP database also allowed analysis of job roles against current qualifications.  This 
presented a powerful position for viewing qualification provision across the sub-sectors. 
Customer satisfaction with the identified range of provision was not a part of this 
research.   
However, for the first time we were able to possibly see why, on the whole, employers 
were consistent in expressing a lack of confidence in the usefulness of a good proportion 
of pre-entry provision from Tertiary Providers.  
Table 3 shows the large number of qualifications registered on the framework, 537 in 
total, with 58 national qualifications and 479 local qualifications.  
Anecdotal evidence suggests that there are around half this number of qualifications 
registered on the UK Skills Framework for the same industry sectors.  
The work and research undertaken with sector workplaces and providers in the first 
phase consistently showed that the proliferation of qualifications registered on the New 
Zealand qualifications framework, with little recourse to the national strategies and 
desired outcomes of industry were neither serving the sectors well, nor optimising 
tertiary funding investment.  
In summary phase one: 
 Provided a wealth of information and a process for capturing and cataloguing 
current job provision  
 Determined the relationship between job roles and their progression into career 
pathways  
 Mapped the crossover of job roles across hospitality and tourism sectors  
 Catalogued current training provision, analysing gaps and weaknesses  
 Determined a range of industry priorities and objectives.  
 
11.1.6 DEVELOPMENT OF NZSKILLSCONNECT CAREERS PORTAL 
The NZ Skills Connect strategy used the information from phase one to develop 
www.nzskillsconnect.co.nz , a careers’ portal for Aviation, Hospitality and Tourism and 
the 5 sub-sectors identified.   
The screen shot in figure 13 shows the branding approach, “Where do you see yourself 
working” and general functionality of the portal.   
It’s important to note the difference between a web site and a portal in the design of the 
site.  
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Figure 13: Home page of the NZSkillsConnect Web Portal 
 
A web portal, also known as a links page or site, presents information from diverse 
sources in a unified way. Apart from the standard search engine feature, web portals 
offer a range of other services. Portals are a means to providing a consistent look and 
feel with access control and procedures for multiple applications and databases, which 
otherwise would have been different entities altogether.  
Examples of public web portals are AOL, MSN, and Yahoo. So it’s a do-all, mega website, 
that provides a portal or window entry point to other related websites.  
A website has many of the same features as a portal. It is a collection of web delivered 
pages, images, videos or other digital assets that are addressed relative to a common 
Uniform Resource Locator (URL).  
A web site is hosted on at least one web server, accessible via a network such as the 
Internet or a private local area network.  
All publicly accessible websites including portals collectively constitute the World Wide 
Web. Some websites require a subscription to access some or all of their content. 
Examples of subscription websites include many business sites, parts of news websites, 
academic journal websites, gaming websites, message boards, web-based e-mail, social 
networking websites, websites providing real-time stock market data, and websites 
providing various other services (e.g. websites offering cloud technologies and 
applications such as those for storing and/or sharing of images, files and so forth).83 
                                       
83 Portal and website definitions are based on Wikipedia. 
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11.1.7 KEY FEATURES OF THE NZSKILLSCONNECT PORTAL 
 Access to a wide range of other tertiary providers and their websites and to 
relevant industry member association websites 
 A rudimentary e-Portfolio approach for trainees and profiling facility for employers, 
akin to creating a Facebook account trainees can create a job-relevant profile as 
can businesses 
 A jobs market for relevant sector employers with the opportunity for other job 
market web sites to participate 
 An interactive industry job information and career mapper 
 A linear career mapper with links from job types to relevant education courses. 
More recently ATTTO has been encouraging schools’ careers advisors to become adept at 
using the site to have careers discussions with students. This has been well received.  
The following pages demonstrate the unique features of the interactive and linear career 
mappers. 
11.1.8 INTERACTIVE CAREER MAPPER 
Figure 14 Interactive Career Mapper 
 
The home page of the interactive, Visual Career Mapper shows the 10 distinctive career 
and job areas relating to the Aviation, Hospitality and Tourism sectors in New Zealand. 
These definitions and the profiles and approaches in the design were developed in 
conjunction with each industry’s peak body and key employers. Each green tab takes 
you out into an industry sector and the jobs and careers available. 
As shown in figure 15 the numbers to the right indicate further possible pathways.  
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Figure 15: Second tier careers and further path indicators.
 
Interaction works both backwards and forwards on a career path. The numbers to the 
right and left indicating possible pathways into and beyond a job type.  
As can be seen in figure 16, the + sign at the top right of the central job takes you to a 
summary description of the job role highlighted. 
Figure 16 multi-direction career path information and job summary tags 
 
The use of icons across the bottom of the page makes navigation to any one of the other 
nine industry occupation clusters easy.  
By following a thread along a single career path and especially out into management 
positions, the possible career path information becomes increasingly dynamic.  
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As can be seen on the next screen shot, there are multiple paths and career 
opportunities across the 10 sub-sectors for roles in general management in these related 
industry sectors.  
In figure 17 which has followed a range of career path possibilities out to a general 
management position, icons are used to show the range of possible career paths senior 
management can come from.  
In part this is created through generic competencies such as management and 
supervision, safety and health, and communication at management level.  
Figure 17: Multiple possible entry paths into general management in tourism attractions  
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11.1.9 LINEAR CAREER PLANNER 
Access to the step-by-step browser is another option targeted at careers counsellors.  
Figure 18: Career planner home page showing both the mapper and the step-by-step 
browser 
 
Whereas the visual mapper shows careers graphically, this function shows the same data 
in a more linear way, and with additional links to detailed job information, as well as 
appropriate qualifications information from the full range of New Zealand Qualifications 
Authority registered education providers, with appropriate qualifications on the quality 
assured register.  
Figure 19 Linear job-related career path  
 
117 
 
A detailed descripion of the job is found when any job is clicked on using the linear 
planner with tertiary providers listed on the right, as shown in figure 20. 
Figure 20 More detailed role description with qualifications and licensing requirements 
 
11.1.10 SECTION CONCLUSION 
ICT can help create strong cohesion between the work people do in a chosen occupation 
or career, and the skills and qualifications needed to either enter, improve performance 
in or progress in that career. 
Taking this approach also provided the two ITOs, ATTTO (lead ITO) and HSI with 
invaluable information for other types of workforce and strategic skills development 
planning. 
It clearly highlighted that familiar step-up career maps that use incremental step-up 
development relating to higher and higher levels of qualifications is useful but that this 
approach does not provide the rich across-sector career views achieved through the CMP 
and NZSkillsConnect projects. 
Smart use of data capture from the start meant that initial stakeholders such as schools’ 
careers advisors could make use of the database as an interim step. 
ICT also provided the ability to graphically and interactively demonstrate the diverse and 
dynamic nature of job-related career paths as well as professional development 
opportunities. 
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11.2  STEP 2: EXAMPLES OF SCREENING USING ICT 
11.2.1  SERIOUS GAME USED FOR SCREENING POTENTIAL AVIATION PILOTS  
ATTTO in conjunction with the aviation sector is using a serious game (ADAPT from 
Symbiotics in the UK) for pre-screening airline pilots before entry into the New Zealand 
Diploma.  
ADAPT© immerses the candidate in a simulation that gauges their performance against 
required skills and abilities. This tests the dimensions of skill, personality and reaction to 
situations using physical and cognitive tasks, based on the job role, as shown in figure 
21. 
FIGURE 21: ADAPT© Pre-screening tool process 
 
Blending aviation and performance psychology with psychometrics and simulation 
ADAPT© is a unique screening and assessment tool designed to help airlines and flight 
training organisations screen to identify the right individuals to train as civil aviation 
pilots. It identifies those people who can “think and do” to the levels required by pilots 
across the different areas of aviation. Figure 22 shows the range of tests included in the 
short simulation test 
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Figure 22 Range of tests included in the ADAPT© simulation 
 
The test simulates the complexity that aviation pilots have to deal with. 
Figure 23 ADAPT© testing screen 
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11.2.2 THE OUTCOMES OF TAKING AN ADAPT© PRE-SCREENING TEST  
ADAPT© Demonstrates and quantitatively measures the candidate’s actual performance 
when thinking and doing concurrently. It also identifies and takes into account their 
individual learning style and neutralises experience and cultural biases. 
The outcomes for the candidate and the prospective flight training school are increased 
ability to predict a potential student’s likely success as a pilot trainee. And for the 
candidate, it is an objective appraisal as to whether they are likely to succeed ahead of 
making the significant investment to train as an aviation pilot. Figure 24 shows the type 
of information in the ensuing report that is generated through the testing process. 
Figure 24: Report of trainability. 
 
The system also computes the candidate’s strengths and weaknesses under pressure 
and provides predictive assessment against specific roles and organisational culture. 
It is also helpful in predicting a candidate’s likely performance in a specific aircraft type 
and, because the data is so rich, provides multiple analysis opportunities. 
In New Zealand ATTTO has worked with the supplier, the aviation sector (including flight 
trainers) and the TEC to get agreement that all future pilot trainees will be required to 
provide a copy of their ADAPT© pre-screening test results to the flight training provider 
who in turn is required to indicate the candidate’s test number in their TEC Student Data 
Record (SDR). 
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11.3  USING STEPS THREE TO SIX OF THE LEARNING VALUE CHAIN 
This example shows how ICT has been used as a key component in personalising 
learning plans, providing support for learners both external to their workplace and within 
their workplace, managing assessment processes and then building a personal record of 
achievement to promote career aspirations. These are steps three to six of the value 
chain as presented earlier. 
11.3.1 EXAMPLE: SKILLS ACTIVE AOTEAROA ITO CLOUD-BASED CLIENT 
INTERFACE SYSTEM - DEFINING THE PROBLEM 
One of the key functions of an ITO is to manage the on-job provision of nationally 
recognised qualifications. Skills Active Aotearoa (Skills Active) carries out this role for the 
sport, recreation, fitness and snowsport sectors across New Zealand. Skills Active 
manages as many as 6000 trainees in any year and these trainees are widely spread 
geographically across New Zealand.  
The average workplace size in our industries in New Zealand is six employees although 
there are a number of large workplaces with hundreds of trainees. Managing this volume 
of trainees, across wide geographical areas, across large numbers of employers, across 
the 58 qualifications we currently manage, and while reporting to Government agencies 
such as TEC and NZQA, is a challenging task. 
Skills Active had utilised an old Pivotal based trainee management system, augmented 
by a number of paper-based manual processes, excel spreadsheets and clunky interfaces 
to manage these processes.  
The systems were cumbersome to use, prone to human error at every stage and almost 
impossible to get key business data out of, whether about individual trainees, groups of 
trainees in a particular workplace, or the entire cohort of trainees.  
Our inhouse data-manager would set up and run queries to generate reports on an as-
required basis.  
There was no real-time information and no value in the system for the trainee, the 
assessor or the workplace other than meeting compliance for the registration of their 
final qualification when completed. Our own field staff found the system slow and 
frustrating - it was a chore and not a useful tool. 
It became obvious that the trainee management system needed urgent replacement. At 
the same time we identified our in-house servers were needing upgrade along with our 
emergency data recovery systems. 
The problem became more urgent when our funders, TEC, imposed more stringent 
educational performance indicators, and we had no easy way to either track those 
indicators, or to assist our trainees towards achieving the outcomes that were required. 
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11.3.2 CHOOSING A SOLUTION - CONVENTIONAL AND SAFE VERSUS 
REVOLUTIONARY AND RISKY? 
To upgrade both software and hardware to position us to meet the needs of our clients, 
funding agencies and standards/quality assurance bodies, required us to invest a large 
six figure sum. Two major vendors of training management systems existed that 
serviced the bulk of the ITO sector and the choice seemed to be simply which of these 
we should choose and whether the software should be hosted on-site or off. 
We employed an independent consultant to help us identify the key business success 
factors we could use to decide between the two main vendors. The consultant ran a 
series of workshops among all of our staff to establish an ICT vision for Skills Active over 
the next five to ten years.  
The results were a surprise to many.  
We found as a collective staff that we weren't actually looking for a trainee management 
system, we were looking for an integrated and user friendly ICT system that utilised 
modern technology to make our jobs easier and more relevant; whether we were in the 
office, on the road, beside our trainee or talking to a workplace representative. We 
summarised our vision for the ICT solution as: 
 Anytime 
 Anywhere 
 Any device 
 Anyone 
We had our consultant develop Request For Proposal documents, and advertised our 
requirements on the various tendering websites.  
We shortlisted four proposals. This included the two vendors currently servicing the ITO 
sector, a third vendor who offered a web-based system, and a fourth vendor who 
presented a unique solution that presented a 'Cloud' solution.  
The Cloud option involved the custom configuration of a well known and endorsed CRM 
platform called Salesforce, along with the use of Google Enterprise solutions for our 
communication and document management systems. We were intrigued! 
Careful analysis of all four proposals showed that, while some vendors promised that 
much of the functionality we were after was on their development roadmap and would 
be available 'soon', the only proposal that could achieve our vision was the 'Cloud' 
proposal offered by Fronde.  
This would mean developing a bespoke system with all the inherent risks presented by 
such a proposal. The staff and board, after careful consideration of the risks, 
recommitted to achieving the vision and appointed Fronde as our Client Interface 
System developer. 
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11.3.3 KEY COMPONENTS OF THE CLIENT INTERFACE SYSTEM 
The diagram (figure 25) below shows the key components of the system we contracted 
to have built. 
 
 
Figure 25 Skills Active Architecture 
For a cost-effective solution the core of the architecture was the cloud-based 
"Salesforce" CRM package which allowed built-in configurability to a high degree. All of 
the data was kept off-site in a number of synchronised data centres stored on multiple 
continents. The problem of in-house server upgrade and maintenance, and the issue of 
disaster recovery, was no longer an issue for us. In addition the base programme was 
constantly being upgraded, and the upgrades available to all users at all times at no 
extra cost other than the user licence fees. This meant Skills Active were no longer 
reliant on companies like Microsoft who charged large fees as new versions of 
programmes were developed, and the issues of backward compatibility to older versions. 
The core architecture then had to have some custom built interfaces developed to allow 
seamless integration to external systems such as TEC, NZQA, NZPost, MOE and Xero. 
We also had to manage a one-off transfer of data from our old trainee management 
system (Te Pataka) to the new system. 
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11.3.4 PORTALS FOR KEY USERS 
The real functionalities however were the portals to allow access to the data, and 
subsets of the data from any desktop computer (Apple, PC or any other OS), mobile 
device, tablet or Smartphone with internet connectivity.  
Our driver with each portal was to personalise it as much as possible with photographs 
of all individuals at each function in the learning process. The outcome is: 
 As seen in Figure 26, in trainee portals, each individual can update their personal 
details, see their personalised training plan, see their progress along that plan 
compared to a recommended timeframe for completion, contact and 'chat' with 
their assessors, access their NZQA Record of Achievement. 
 
 
 Figure 26: Trainee Portal 
 In Figure 27, workplaces can see the training plans and progress of all trainees in 
their employment. They can immediately see which learning modules for a trainee 
or group of trainees are an issue, and focus on ways to help trainees through this 
learning. It covers contact details and ways to communicate with both trainee 
assessors and Skills Active administrators who handle all data reporting, etc. 
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Figure 27: Workplace Portal 
 Assessor portals where each assessor can monitor the trainees assigned to them, 
which modules of learning are due for assessment, who their administrator is at 
Skills Active, etc. 
 Skills Active field staff portals, where our field staff can access current data on all 
trainees, workplaces and assessors. They can: 
o Immediately see the progress of all or any individual trainee against an 
ideal timeline for the specific qualification 
o Chat on-line to the trainee, assessor, or workplace coordinator  
o Log visits, record notes 
o Complete a training agreement form online so that all data can be entered 
and checked at the time of entry, therefore reducing potential errors and 
time in following up those errors.  
 Staff are issued with Ipad2s so that they can effectively talk through progress with 
trainees, or workplaces, at the time. If documents, ID, or evidence of 
achievement needs to be captured, this can be done at the time through the built-
in camera and video recording facilities on the Ipad2. If the staff member is in a 
remote location outside of internet access, they can use off-line functionality that 
automatically synchronises with the core database when internet connection is re-
established. 
 Skills Active administrative staff now have many of the time-wasting distractions 
from their roles removed. The need to punch information from hand-filled forms 
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with illegible writing, and information that is often missing, incorrect or invalid, is 
greatly reduced.  The core system automatically despatches resources to trainees 
as learning modules are completed, automatically sends emails or SMS messages 
triggered by key events such as the trainee falling behind in their workplan 
towards completion. The likelihood of the data they are viewing and using being 
accurate is much greater. 
 Skills Active managers have their own portals with key business metrics and 
dashboards constantly upgraded and front of consciousness. No longer do difficult 
database queries need to be designed, run and interpreted to understand whether 
performance is being achieved at trainee level, workplace level, or across the 
organisation. 
Although Skills Active are still (as at October 2011) in the launch phase of this system, 
staff are very encouraged by the potential. They all believe that this system will help 
drive personalised learner development, achieve workplace goals for the 
upskilling/upqualifying of staff and will assist in assessment and moderation of 
assessment.  
The next six months will show whether this is true or if we had our heads in the clouds 
when making our purchasing decision. 
11.3.4 THE NEXT STEPS AND LINK TO STEP 6 OF VALUE CHAIN 
Once the core Client Interface System is embedded and operating, our next step is to 
provide the graduating trainee with the online resources to judge where they are at in 
their career and skill development, understand further training opportunities, and 
present them with the tools to manage their personal records and format them in a way 
to be able to present them in the best possible way to potential employers.  We are 
tentatively calling this next stage 'ActiveCV' and we are very excited by the possibilities 
it holds for adding value for our trainees and graduates. This development clearly 
represents an ICT approach to Stage 6 of the Value Chain presented in this paper. 
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12 CONCLUSIONS  
Humans are curious natural learners given half a chance, and ICT is significantly 
enabling people of all ages to learn individually and collectively faster and cheaper than 
ever before. To make this work for the VET sector we propose a significantly enhanced 
focus on e-portfolios. We have examined current high use and some emerging 
technologies and propose that: 
In the not too distant future, individuals as customers of both the formal and 
informal parts of their education and training, throughout their careers, could 
choose to own and administer their own web-accessed learning and education 
e-portfolio.  
Via a secure, permissions-based, personal portfolio approach, the system will 
work in a dynamic way to record and enhance all of our “learning episodes.”  
Up until the very rapid rise of cloud computing there were plenty of reasons (including 
legitimate technology-based ones and those proposed by government bodies in the UK 
and Europe,) why this would be challenging to achieve.  However we attempt to provide 
an overview of why, given emerging evidence, and case studies such as Skills Active’s 
cloud, mobile-enabled and portal-based solution, we think it could and likely will happen 
given all of the ICT that’s either available now or on the immediate horizon that would 
enable such an approach. 
We also think that if the medical profession can substantially tackle the issues of mobile, 
permissions-based access to a person’s individual medical records, it could also work in 
education. Some of the system’s discussed features would be similar: 
 A central agency would manage and be the custodians of the content, but the 
individual trainee would ultimately own the content relating to their journey of 
learning. The system would be accessible via the mobile web and most likely 
cloud-based 
 The system would work interoperably (again with appropriate permissions and 
security considerations dealt with) with the systems of government, education and 
private sector service suppliers; whomever has a legitimate interest in the person 
and their engagement with the formal or informal education system at any given 
time 
 The individual would own the portfolio, for life if they chose, but for a universal 
learning support portfolio, formal ownership might not happen until the person 
begins to accumulate skills and credits towards post-compulsory education 
including vocational qualifications. 
While much of the document focuses on what it might take to deliver this vision it also 
looks at other aspects of ICT in education and training, suggests a practical customer-
centred approach and proposes using a value chain approach to planning, and building 
an ICT strategy.  
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APPENDICES. 
 
 
Appendix 1: 
 
“e-Enablement Feasibility Study” 
 
Appendix 2: 
“Copyright: managing issues in creating digital content.” 
 
Appendix 3: 
 
“This Game Sucks: How to Improve the Gamification of Education”   
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FOREWORD 
This think piece has resulted after years of researching, writing and actively engaging in 
technology assisted learning and learning support.  I kept talking about a system like 
this with colleagues and customers but didn’t have a clear idea of what it might deliver 
or entail. 
I have long been concerned about the poor view that some have of Industry Training 
and a strong belief in the need to improve the over-all quality and validity of workbased 
and workplaced learning.  My considerable experience in corporate learning and training 
had proven to me that throughout a lifetime of learning, the vast majority of learning 
happens on the job rather than in an institution. 
In my former role as chief executive of another Industry Training Organisation (ITO) in a 
heavily regulated trade, we achieved, at a very crude level, much of the employer and 
employee track and trace that this document speaks about. We had a very good and 
supportive working relationship with a number of Polytechnics to deliver the 
apprenticeships in a blend of on and off-job learning. There were a wide range of 
stakeholders all with interests in the quality, timeliness and completion of qualifications, 
but the component parts of this complex stakeholder view were all disconnected.   
However through my involvement in the across-education eLearning Advisory Board, the 
Tertiary eLearning Reference Group and more recently the area of interoperability and 
standards, the niggling sense that a cohesive and interoperable system that worked 
primarily for customers – in the case of ITOs learners and their employers – increasingly 
made sense. 
Already much of the suggested functionality exists in shopping cart and data-base 
technology and in early versions of applications such as e-Portfolio. Learners already 
have hook-on numbers and to a certain extent some reporting between the tertiary 
sector and government bodies is automated.  
There are multiple ICT and eLearning strategy documents, but none I could find took 
into account this multi-stakeholder view that included ITOs. The Ministry for Education 
has a data modelling project that looks at information flows between tertiary 
organisations and the Tertiary Education Commission (TEC) and the New Zealand 
Qualifications Authority (NZQA). ITOs had yet to be considered. 
So my intent in completing this document in conjunction with Maven, my senior 
management team at ATTTO, and with initial input from the Ministry of Education and 
the CIOs of both TEC and NZQA, is to stimulate discussion and hopefully cement a vision 
of the use of technology for our ITO, and possibly a wider group of ITOs. 
 
Elizabeth Valentine 
Chief Executive 
ATTTO 
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Wellington 
5 June 2008 
INTRODUCTION 
A learner may enter into tertiary through any one of many entry points.  
They may commence their post compulsory study by achieving unit standards while still 
at secondary school through programmes such as the Gateway programme; or after 
leaving school by taking up a modern apprenticeship through an ITO; or by going 
straight to a polytechnic, private training establishment (PTE), Wānanga or university.  
Regardless of where they start or where they continue their studies, there are multiple 
stakeholders involved or interested in either engaging with the learner or measuring his 
or her progress or results. 
The process of getting information, signing up, learning and being assessed may be 
considered a chain of events (a learning value chain) that all starts with a learner's 
decision-making about a career or a desire to improve his or her employment prospects 
by studying.  
The interests and roles of the stakeholders change, depending on whether the learner is 
attaining a qualification by learning and being assessed entirely on job, partly on and off 
job or wholly off job as shown in figure 1. 
FIGURE 1: PROVIDER ENGAGEMENT MODEL  
 
 
 
 
 
 
 
 
Irrespective of where on this continuum the learner’s choice of study falls, there will be a 
mix of the same stakeholders who are interested in the quality and timeliness of the 
outcome of that learning.  
In some instances, such as for compliance, licensing or registration purposes, interest in 
the timeliness, national consistency and reporting of the learning and assessment can be 
a matter of public safety and the retention of professional standards. 
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So too is there relative consistency in the learning value chain as a process, 
irrespective of the place where the learning and assessment occurs. The Learning Value 
Chain diagram in figure 2 on the next page illustrates this. 
  
FIGURE 2: LEARNING VALUE CHAIN  
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The process of getting information, signing up, learning and being assessed, and that 
process being quality assured, is a consistent process that could be significantly 
enhanced. Underneath each part of the value chain are a range of activities and 
solutions (existing or potential) required to deliver good outcomes to the various 
stakeholders including the learner.  
At an industry level, associations are usually actively engaged with the education 
sector, most often through contact with ITOs, to make sure that their specific industry is 
systematically supported in managing the demand and supply of skilled workers and 
management. 
Employers and learners have a need to see how well they can build skills and how 
learners are progressing. They need to be informed and supported throughout the 
process of decision making, learning and assessment. Depending on the “blend” of 
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learning delivery, ITOs, and other tertiary providers may also have an interest in 
supporting and monitoring the learner. This includes needs evaluation, learning, 
assessment and completion, as well as moving to more advanced study.  
Government agencies need to be assured that spend in tertiary education offers good 
value for the tax payer investment; is targeted to meet workforce demand; supports 
otherwise disadvantaged learners; and builds sustainable, profitable businesses. 
CURRENT SITUATION & DOCUMENT PURPOSE 
While all elements of the learning value chain already exist, current information flows, 
systems and processes do not make it easy for any of the stakeholders to engage with 
the learner or to share information to support learning, assessment, recording and 
reporting.  There is no cohesive, interoperable platform that makes it easy and efficient 
for any stakeholder to engage with the tertiary education sector in New Zealand in a 
cohesive and consistent way across the learning value chain. 
DOCUMENT PURPOSE 
The purpose of developing an eEnablement Strategy for ATTTO is to set a vision and 
direction for the smart use of technology, specifically around core functions including: 
 Tracking and management of engagement, enrolments, progressions and 
completions. 
 Personalised, role-based system experience tailored to the needs of staff, 
customers, trainees and other stakeholders, delivering tools and information to 
the right people, at the right time and in the right format. 
 Where appropriate, on-the-job assessment of trainee performance tracking – on-
site or remotely – with appropriate recording of data for NZQA audit, TEC 
reporting and continuous improvement purposes. 
This document provides a conceptual view of the e-enablement strategy. As such it does 
not provide a detailed analysis of requirements.  
Therefore the purpose of the document is to stimulate discussion and 
encourage a wider, collaborative approach to eEnablement moving forward. 
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VISION 
To achieve the ATTTO’s strategic goals long-term we envisage systems which enable 
excellent service delivery, giving all customers, trainees and stakeholders the tools and 
information they need at the time they need them, in the most efficient and effective 
way so as to: 
“…make it easy and enjoyable for customers to do business with us, 
and for staff to do business for us.” 
“…increase the quality and validity of workbased and work-placed learning.” 
Irrespective of where or with whom a learner signs up for a “learning episode84”, secure 
personalised portfolio access would work seamlessly, via an interoperable service 
provided online to link all learners, providers and other stakeholders in the learning 
value chain for each specific, discrete “episode”.  
FIGURE 3: ATTTO’S E-ENABLEMENT VISION 
 
                                       
84 The term “learning episode” is used throughout to describe professional development that leads to a recognised 
qualification. The episode can occur on or off-job and can be delivered by any eligible registered tertiary provider including 
ITOs, PTE, ITPs Wānanga and universities. 
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Imagine what it will be like when… 
 After establishing appropriate permissions, all necessary stakeholders can securely 
access a personalised single record of learning for the duration of a learning 
“episode”.  
 Individual records of learning are retained in a neutral core database ready for 
ongoing activation and access by the next appropriate group of stakeholders when 
the next learning “episode” is activated. This supports life-long learning in a very 
tangible way. 
 A learner’s individual record of learning includes personalised assessment of 
specific learning needs such as numeracy and literacy; individual learning plans 
have appropriate ITO and provider solutions readily available and able to be 
personalised. 
 Learners and other stakeholders in the successful completion of a learning episode 
can see how far the learner has progressed, real-time and in depth, from 
registration through study, evidence gathering, and assessment, to qualification 
and beyond. 
 Employers can access an employer funded episode to assess progress and 
learning support requirements.  
 Employers or industry bodies could also be more readily linked into needs analysis 
and workforce requirements planning, to make it easier to contribute their views 
on the direction of industry training to all of the tertiary sector on a national and 
local basis. 
 ITO contracted providers of block courses could have access to individual progress 
so that they can assess readiness to attend and better tailor off-job content and 
preparation for assessment.  
 ITO management, NZQA and TEC have access to reports which provide up-to-date 
and in-depth understanding of learning activity and performance throughout the 
system. 
Fast forward to the future: read the scenario in Attachment 1. 
MAJOR FUNCTIONAL FEATURES 
Details of the system architecture and technologies are not within scope for this 
document; however a key part of the vision is for the solution to be open, standards-
based and interoperable at multiple levels to allow integration with legacy systems, key 
government stakeholder systems and deployment of complementary best-of-breed 
solutions where necessary. 
1) ACCESS TO CAREER MAPS AND PATHS 
 Cohesive maps of industry-led job-role definitions, competency requirements and 
salary ranges. 
 Comprehensive and up-to-date career development information from “Gateway to 
Governance” across the map of tertiary provision85. 
                                       
85 See separate project documentation on Career Maps and Paths Project at ATTTO in 2008 
http://www.attto.org.nz/careers/career_maps_and_pathways_project 
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2) SIGNUP 
 Personalised portal login (based on NZQA hook-on number) and home page for 
all users by role, with menu content, user interface, security permissions, etc. 
tailored to suit.  
 Assigned system roles to include appropriate blend of trainee (on-job and off-
job), employer, provider/s, assessor/s, ATTTO staff, and with compliance and 
reporting data auto-generated to NZQA and TEC. This permissions-driven access 
would depend on which individuals and organisations are involved at what point in 
the learning value chain throughout each learning episode. 
 Direct employer engagement, providing a channel for employer input into 
industry training and potentially a programme recognising and rewarding 
employers who demonstrate commitment to industry training. 
3) PERSONALISED LEARNING 
 A single Record of Learning with ‘track & trace’ history (based on NZQA 
hook-on number) of learner progress, links to related entities and data such as 
course providers and evidence. This would be visible to all learner stakeholders 
including employer, provider and ATTTO staff. 
 ‘Skinnable’ portal look and feel to allow flexibility in branding of content and 
the portal by ITOs, employers and providers. 
4) PROVIDING 
 A single record of students, employers, providers and other entities which 
is able to be shared between ITOs, polytechnics, PTEs, Wānanga or universities, 
depending on the learning episode. 
 A library of re-usable learning objects (SCORM compliant) which can be 
incorporated into provider offerings and delivered to trainees either offline or 
through the portal. 
 Platform for management and delivery of eLearning content, i.e. Learning 
& Content Management System (LCMS), related to a learning episode. 
5) ASSESSMENT AND MODERATION 
 End-to-end digital workflow (create/submit/check/approve/notify) with content 
management and forms handling capability to enable the automation of key 
processes between all participants in the system. 
 Digital evidence in “My-portfolio”; files including video, audio and documents 
which are reviewed online and stored as part of a trainee’s record of learning; 
capable of associating a digital verification signature from employer or assessor. 
Subject to privacy considerations, these objects may be made available to be re-
used as learning objects. 
 Online assessments, learning modules and other self-help resources which 
trainees and employers can access directly. 
 Service to connect off-job graduates with employers (where this can be 
achieved without compromising learner focus on achieving their immediate 
qualification goals). 
138 
 
MAJOR NON-FUNCTIONAL FEATURES: 
Non-functional design will be largely driven by the ICT Strategic Framework for 
Education and will leverage shared initiatives such as the Government Logon Service 
where possible and practical. Additional features include: 
 A system ‘core’ based around agreed standards and interoperability while allowing 
participants to retain ownership and control of data. 
 Compliance with the relevant education sector interoperability standards in New 
Zealand and overseas (e.g. SCORM learning objects, ICT in Education). 
 Modular architecture which provides for a phased development and deployment 
rather than a ‘big-bang’ approach.  
 Access from anywhere, via any connected device with offline functionality 
available where necessary, such as for assessors in remote sites. 
 Assured privacy and security of data. 
 Intuitive interface which is easy for all users to navigate and interact with and 
doesn’t require the latest technology or broadband for core interactions (though 
enhanced functionality may be offered for those who can use it). 
TERTIARY ENGAGEMENT AND ICT ALIGNMENT 
Depending on where a learner decides to study – on-job, polytechnic or university – 
there is potential for multiple scenarios of how the various stakeholders engage with 
individual learners or each other to support the timely completion of quality outcomes. 
This is summarised in figure 4. 
FIGURE 4: SUMMARY MODEL SHOWING DIFFERENT BLENDS OF ENGAGEMENT 
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ALIGNMENT WITH STRATEGIC FRAMEWORK FOR ICT IN EDUCATION 
“Education organisations and government agencies need to work in partnership if 
together we are to deliver improved education outcomes. Effective and integrated use of 
ICT across all parts of the education sector is critical to accomplish this” 
~ICT Strategic Framework for Education, 2006-07 
This document has drawn significantly on the vision described in the ICT Strategic 
Framework for Education, 2006-07. 
The Framework is aligned with, and supports, the E-Government and National Digital 
Strategies and with its education sector focus, provides targeted guidance for this work. 
The Strategic Framework lists six ‘Approaches’ that ICT initiatives within the sector 
should demonstrate. These have guided the development of the eEnablement vision. 
1. Learner-Centred 
2. Sector Wide Collaboration 
3. Services Oriented Approach 
4. International Endorsed Practice 
5. End-User Perspective 
6. Exhibit Key Characteristics: 
 
 
The vision described in this paper is aligned with the stated Framework principles: 
Agility Encourage flexible, rapid innovation within a 
framework of open standards 
 
Diversity Promote platform-independent solutions that support 
the diversity of sector ICT 
 
Inclusiveness Use the internet as the dominant medium to access 
information, services and processes 
 
Innovation Make use of innovative approaches and technologies 
to continuously improve outcomes 
 
Integrity Customers can trust the data/information they 
receive 
 
Interdependence Communicate, collaborate and co-operate to build 
stronger inter-agency relationships 
 
Interoperability Ensure systems talk to one another using open 
standards for data exchange and services 
 
Custodianship Establish clear ownership of and accountability for 
data shared across the sector 
 
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Privacy Ensure the integrity, security and confidentiality of 
customers’ data 
 
Reuse Collect data once and share it for a multiplicity of 
agreed purposes; Modularise and reuse application 
modules 
 
Secure Access Make data available in a form customers can use, 
when and where they need it in an appropriately 
secure environment 
 
Simplicity Make it easier for customers to supply data to and 
get information from central agencies 
 
Value Provide information products and services to the 
Crown and customers at the best value 
 
Internet-based Ensure that appropriate information is able to be 
accessed and distributed via internet/web/XML 
technologies 
 
 
 
 
 
 
A CONCEPTUAL ATTTO / ITO MODEL 
Given all of the considerations raised so far, a conceptual model of ATTTO’s key external 
relationships was developed in the workshops with assistance from Mark Horgan of the 
Ministry of Education, and with reference to the Strategic Framework for ICT in 
Education. (See figure 5.) 
The model represents, at a high level, how the various entities interact with each other 
and with ATTTO. The corresponding numbers are elaborated on in section 6. 
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FIGURE 5: ATTTO CONCEPTUAL MODEL 
 
Potentially viewed as a generic model for all ITOs, this model is based on the Ministry of 
Education’s current data modelling exercise, and demonstrates the underlying 
information flows relating to ITO’s key roles of: 
1. Setting industry training strategies and developing and registering qualifications. 
2. Supporting workbased learning and assessment, including making arrangements 
for off-job learning through providers. 
3. Ensuring assessment reaches national standards. 
4. Moderating on-job assessment. 
5. Reporting credits / results. 
6. Moderating tertiary providers. 
7. Meeting NZQA quality audit requirements. 
8. Meeting TEC audit requirements.  
 
See next section for more detail in functionality by stakeholder as indicated by the 
numbers on the diagram in Figure 3. 
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FUNCTIONALITY BY STAKEHOLDER 
Each stakeholder in the ATTTO system has a role to fulfil to support the learner from 
registration through to qualification and beyond. This section describes at a high level 
the functionality, outputs and other features that an eEnabled ATTTO would aim to 
provide. 
INDUSTRY SECTOR 
Industry sector consultation and communication 
would be enhanced in three primary ways: 
 Employers, as portal users supporting a 
learner through a learning episode. 
 Industry associations and other non-
employer stakeholders as consumers of 
reporting. 
 Industry as a whole with more efficient and 
effective ways of engaging in strategic 
workforce needs analysis and planning. 
One of the major issues for ATTTO, as with most ITOs, is engaging with employers not 
just as employers of trainees but as industry representatives, providing insight and 
direction around future skills needs.  
The eEnablement vision aims to engage employers through the portal around learner 
assessment and progress, credit reporting and entitlements, and then leverage that 
contact to encourage increased participation in building an increasingly skilled workforce. 
Through the portal, ATTTO could gain industry input on questionnaires or surveys, 
promotion of events and distribution of discussion documents and reports. This regular 
contact can supplement or even replace consultation meetings which are costly and 
inconvenient for all concerned, particularly those who have to travel to get to them. 
Industry associations and other industry representative stakeholders would benefit from 
more strategic insight into learner activity in their areas including registrations, training 
in progress and achievements. 
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LEARNERS 
All learners will have an assigned login for the system 
(corresponding with their NZQA Hook-on Number) which 
will have the interface and menu functionality tailored to 
their circumstances. One determinant of the 
personalisation will be the blend of learning delivery that 
suits each episode and any relationship of the learner with 
a Provider or, if employed while learning, with the 
Employer who may or may not be present as a 
stakeholder (on-job vs. off-job learners). 
For those who are engaged via an ITO, learners will use the ITO learning portal through 
the full lifecycle of each learning episode from registration through to qualification and 
beyond. The depth and frequency of the learner’s use of portal functionality will depend 
in part on the range of learning and assessment modes required to complete the course 
of study, as illustrated in the Provider Engagement Model in Figure 1. 
 
 
 
 
Graduated learners will continue to have their details and Record of Learning retained in 
the NZQA system. Any further learning they do will be referenced against that single 
record, although the actual data may be held by the providers, ITOs and other 
stakeholders. Graduates will retain an active login to allow them to access their record of 
learning and download or print their certificate. 
Students will have the following capabilities86 through the portal: 
 Register and receive a secure ID/PW login. Provide evidence of citizenship or visa. 
 Update personal details and contact preferences. 
 Complete self-assessment of prior learning or (if not previously done or in the 
case of a pre-requisite or literacy standard) complete a numeracy or literacy 
assessment, or provide evidence of meeting prerequisites. 
 Create an individual learning plan. 
 View and download multimedia learning resources. 
 Complete online tests and self-assessments. 
 Upload digital evidence including images, documents and video files; have these 
verified by digital signature. 
 View results, feedback or requirements submitted by assessors, providers or 
employers. 
                                       
86 Available functionality will vary by engagement type and employer/provider relationship, and would always be 
permissions driven dependent on which stakeholder/s had an interest in the learning episode. 
ON-JOB BLEND OF ON AND OFF JOB OFF-JOB 
144 
 
 View their NQF record of learning and progress along a personalised learning path 
showing units, modules and qualifications. 
 Locate and contact training providers, 
training advisors, mentors, etc. 
EMPLOYERS 
Employers will have their own system login with 
functionality tailored to their role in supervising or 
facilitating an employee’s learning. Large employers 
will have a single view of all learners. 
Certification or Registration Programme 
The system will hold a record of employer engagement in industry training and it would 
be a straightforward enhancement to allow qualified employees to ‘assign’ their 
qualification to their current employer. Employers who show a level of commitment by 
training or employing a minimum number of qualified staff could be permitted the use of 
a brand87, or in some industries it may be appropriate to make this measure a 
prerequisite for meeting regulatory requirements. 
This is an example of a new service opportunity for ITOs that is created through the 
anticipated capabilities of eEnabled systems. It is also an opportunity for employers and 
industry to support the success of New Zealand’s Skills Strategy 2008. 
 
Employer Features: 
 Register as an Employer for industry training. 
 Update business details, key roles and contact preferences. 
 Co-brand the learner portal (e.g. ATTTO / Sky City). 
 View trainee progress along learning paths. 
 Dashboard of learners showing individual progress (all employees). 
 Receive notification where entitlements are threatened by learner progression. 
 View / download training resources to support the learner’s learning. 
 Witness evidence gathering; assign digital signature and upload as part of digital 
workflow. 
 Contact a training advisor. 
 Promote a job opening to new/upcoming off-job graduates88. 
 View qualifications of current employees and link newly employed qualified 
persons to the employer’s record; upload completed qualification results into 
HRIS. 
                                       
87 The Microsoft Partner Programme operates along similar lines with individuals able to assign their certification 
achievements to a solution provider who needs to employ a minimum number to achieve ‘Gold’ status. 
88 This will need careful consideration to avoid premature poaching of learners who have not yet achieved their 
qualification or who are currently employed elsewhere. 
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 Participate in a programme which recognises employer commitment to training 
and employing trained individuals; either through benefits or as part of meeting 
regulatory requirements. 
 Register interest in Gateway programme (provide work experience). 
PROVIDERS 
Providers will have their own system login with 
functionality tailored to their role, where a trainee has 
any component of their learning through block courses or 
distance learning. 
There are many types of education providers including 
schools, polytechnics, and specialist private training 
establishments such as flight schools, Wānanga, and 
universities. There are therefore many different models of engagement between 
ATTTO, providers and learners which the system needs to recognise and support, 
allowing each institution to apply and re-use content and engage ATTTO and 
employers in the education process as much or as little as they need, even allowing 
for rebranding of content and the portal if required.  
Allowing providers some flexibility in branding of the portal and resources for their 
students is intended to encourage more use of these resources to the benefit of 
Learners, Providers and to support ATTTO’s content quality and standardisation goals. 
Provider Features: 
 Update organisation details, key roles and contact preferences. 
 View student progress in relation to each learning episode which could include: 
distance learning, preparation for block courses or off-job, independent 
assessment. 
 View accreditation status. 
 Re-brand or co-brand the portal, as viewed by their students. 
 Access ITO resources and learning objects for delivery to students either offline or 
via LCMS functionality in the Portal. 
 Access SCORM compliant learning objects which may include: 
o Text, HTML web pages, PDFs, images, sound and video files.  
o Assessment evidence which has been re-purposed as learning objects. 
o Live and delayed access webcasts or instructor-led sessions. 
o Self-assessments and examinations. 
 Purchase offline training resources: e.g. publications, DVDs, eLearning materials. 
 Manage student progress along their individual learning path, with the capability 
to engage with other stakeholders (e.g. Employer), particularly where 
interventions are required to keep them on track. 
 View announcements of new resources made available and be notified when 
resources previously purchased have been updated. 
 View up-to-date information for all stakeholders involved in learning delivery. 
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ASSESSORS 
Assessors will have their own system login with 
functionality tailored to their role. As they are often 
mobile they may also require offline or mobilised 
functionality to support their work in the field. 
Assessors have a key role in the management and 
quality assurance of ATTTO services, gathering 
evidence on a learner’s ability across a range of 
competencies and applying their experience to assess 
whether performance or knowledge demonstrated is up 
to the required standard. 
Two primary objectives in eEnabling Assessors are to: 
 Reduce their manual administrative workload. This is currently paper intensive and 
sometimes prone to delays and errors, and; 
 Better meet NZQA compliance through the adoption and enforcement of 
standardised and transparent assessment processes. 
Assessor Features: 
 Update personal details and contact preferences. 
 View a list of assigned employers and learners and their contact details; access 
CRM. 
 View details related to each learner’s progression and achievement. 
 Manage forward plan / forecast and schedule assessments so as to manage and 
balance peaks and troughs in workload. 
 Manage a calendar of assessment appointments and tasks which are synched to 
the ATTTO CRM system as well as their PC or mobile device, e.g. Smartphone, 
PDA, Tablet PC. 
 Upload digital assessment evidence captured directly or received offline from 
learners and employers. E.g. photos, videos, scanned documents. 
 View and verify evidence uploaded by trainees and employers. 
 Complete online or offline assessments using forms which are formatted and 
routed for review and approval, according to   
the learner / employer / provider relationship 
applicable. 
 Receive, evaluate and respond to ATTTO 
moderation results. 
 Access Assessor training resources and 
guidance. 
 View comparative benchmark performance 
relative to other Assessors. 
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NZQA/TEC 
NZQA and TEC systems will be interoperable with the personalised system to enhance 
compliance and reporting. 
NZQA and TEC have a core role in monitoring and managing the ‘health’ of the ITO 
system and ensuring the qualifications outcomes justify the investment of funding. The 
key benefits for NZQA and TEC are anticipated to be in improved access to accurate and 
up-to-date information about the ‘health’ and performance of the total system. 
Integration of functionality with the ITOMIC CRM system is anticipated. This is an 
example of the need for a modular approach to the system with interoperability built in 
by design. 
NZQA and TEC Features: 
 View digital dashboard / scorecard reporting delivered through the portal. 
 View up-to-date current and forecast achievement against TEC investment plan. 
 Access key performance metrics relating to registrations, assessments, 
completions and gain insight into the drivers of change. 
 Gain improved insight into workforce planning and future funding requirements. 
 Monitor system interdependencies and effectiveness. 
 View results from employer consultation conducted through the portal contributing 
to forecasting and capacity planning for funding purposes. 
 View employer statistics – E.g. by region, business size, industry sector. 
 View budget vs actual registrations and achievement of STMs/EFTs/Modern 
Apprentices. 
 Better manage assessment and moderation quality compliance. 
 
INTEROPERABILITY WITH OTHER ITOS & PROVIDERS 
The vision represented here is ATTTO’s alone and there has been no consultation with 
other ITOs in the course of researching or preparing this document. However, the 
operating models of all ITOs are fundamentally similar so it is reasonable to assume that 
there are opportunities to achieve both cost savings and enhanced functionality by 
having multiple ITOs join together in realising a shared eEnablement vision. 
Taking a joined all-ITOs approach could mean no more than a commitment to access 
and data exchange standards, or it could go further with shared digital repositories of 
learning objects, process interoperability and shared application development and code 
sharing. 
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FIGURE 6: ITO OVERLAPPING RELATIONSHIPS 
 
This diagram shows the range of overlapping relationships that ITOs have with 
Providers, Employers and Learners (where their career requires training in more than 
one industry). In addition to this all ITOs manage relationships with NZQA and TEC. All 
ITOs have Assessors who provide services, some to more than one ITO. 
If we assume that in time all ITOs will inevitably move away from paper and limited 
back-office automation to a web enabled service delivery model, it makes little sense for 
ITOs to each develop their own independent system with duplicated costs, incompatible 
data standards, and a plethora of online interfaces for customers and stakeholders.  
There is at minimum a need to agree interoperability standards and if there is sufficient 
shared interest there may be an opportunity to move forward in step with other ITOs 
who share the vision described in this document. 
Some summary benefits of ITO interoperability include: 
 Linkages to careers sites including self-assessment tools relating to needs, 
interests and likely preferences. 
 Coherent, high quality early assessment processes to identify numeracy, literacy 
or learning support needs, irrespective of industry sector. 
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 Single interface for Providers and Employers dealing with multiple ITOs – 
significant customer benefits in terms of ease of engagement and efficient sign-
on, learner administration and learner support. 
 Standardised core processes for training planning, engagement and tracking. 
 Single record of learning, accessible across multiple ITOs and training providers. 
 Integrated cross-sector learning paths and qualification prerequisites that promote 
career and skills flexibility. 
 Standardised reporting by ITOs to NZQA/TEC. 
 Performance benchmarking across ITOs, sharing of best practise. 
 Shared costs of eEnablement systems. 
 Improved ability to demonstrate quality and validity of workbased and work-
placed learning. 
 
NEXT STEPS 
The purpose of this document is to communicate the ATTTO eEnablement Vision to 
stimulate discussion and agreement on a way forward among ITOs and other education 
sector stakeholders. 
Next steps will be guided by the results of this consultation process. 
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ATTACHMENT 1: A FUTURE-VIEW CASE STUDY 
EMPLOYER/TRAINEE REGISTRATION AND RPL PROCESSES 
The following case study presents a fictional view of future system functionality from the 
perspective of users. 
Travis left school at 16 and after a couple of years working in the booking office of a 
local adventure tourism business - Adventure Rafting Ltd - he’s decided he’s ready to get 
out of the office and be a professional rafting tour guide. He goes online to find out what 
sort of training and qualifications are available and from the ATTTO website finds out 
about the Modern Apprenticeship in Tourism programme. 
Emma is the owner/manager of Adventure Rafting. Emma visits the ATTTO website at 
Travis’ suggestion and learns about the benefits of the programme and funding 
entitlements. She agrees to let Travis split his time between working in the office and on 
the water to gain experience, and to support his training. 
Employer Registration 
Emma completes an employer registration form on the ATTTO website and receives an 
email acknowledging her registration and providing a login ID and password to a secure 
portal. The next day Emma gets an introductory phone call followed up with a visit from 
a Training Advisor who talks her through everything she needs to know about the 
Modern Apprenticeship programme, including how to use the portal. 
Emma uses the portal to nominate Travis for training, provides some basic details about 
Travis and nominates the National Certificate in Tourism and Travel qualification they 
have agreed he will work towards. 
Trainee Registration 
Travis receives an automated email from ATTTO advising that Adventure Rafting has 
agreed to support him in achieving a National Certificate in Tourism and Travel under the 
Modern Apprenticeship programme, and he needs to login using the ID and password 
provided to complete his registration. 
Travis signs in to the Portal and sees a highlighted link to the trainee registration form. 
The form has been pre-populated with his job title and work address from Emma’s 
application. Travis provides all the additional details required including his home address 
and a passport-style photograph. He checks the box to indicate acceptance of the terms 
and conditions and then amends the contact preferences section to receive portal 
notifications by text message as well as email. 
Recognition of Prior Learning (RPL) 
After completing the registration through the portal Travis receives another automated 
email to say his registration has been accepted and explaining the next steps. The first 
step it says is to complete an optional assessment of prior learning to see if he already 
has sufficient knowledge and experience in some areas to be awarded credits under the 
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Recognition of Prior Learning process. He also takes a numeracy and literacy test 
because this is his first time in tertiary study. 
Travis signs in to the portal again and completes an online self-assessment form which 
assesses his knowledge across the full range of course content. The results suggest that 
he may be eligible for some credits relating to customer service and selling skills due to 
his work in the booking office. With Emma’s help Travis gathers together some video 
evidence of him working in the office, a few written testimonials from tourists and local 
tour operators, details of a seminar he attended on customer service, his current job 
description and the details of his last performance review. He uploads all of this through 
the appropriate section of the portal and gets an acknowledgement saying that he will be 
contacted about on-site assessment after it has been reviewed. 
Emma also gets an email advising that Travis has uploaded new evidence and it is 
available for her viewing and digital sign-off in the portal. 
Pre-Assessment 
The next day Ashley the ATTTO Assessor logs into the ATTTO portal, as he does every 
morning, and sees a notification that one of his assigned trainees has uploaded a new 
RPL application. He reviews the video and other evidence provided by Travis and calls 
Adventure Rafting to make an appointment to complete an onsite assessment. He enters 
the appointment details through the portal which is linked with the CRM system and the 
calendars on his tablet PC and Smartphone. 
Emma and Travis receive an automated email with the appointment details and a 
checklist of what they need to do to prepare for the RPL assessment visit next week. 
Ashley contacts the individuals who provided testimonials to verify their authenticity and 
checks them off in the fields provided on the online assessment form. By the time of the 
visit he has verified all the evidence provided and knows exactly what else he needs 
from the visit to complete the assessment. 
Assessment Visit 
Emma and Travis spend two hours with Ashley during which time Ashley asks some 
questions about the evidence provided and observes Travis doing his job. The notes that 
Ashley takes are all entered directly into the assessment form on his tablet PC along with 
a video recording of Travis completing a booking with a person who spoke virtually no 
English. 
Ashley returns to his office and logs in to the portal. He uploads the completed 
assessment form which recommends that Ashley should be awarded credits towards the 
National Certificate in Tourism and Travel. 
Moderation and Awarding of Credits 
Maureen is an ATTTO moderator for Tourism. She reviews Ashley’s assessment of Travis’ 
RPL application and, satisfied that it meets the necessary standard, she adds her digital 
signature and clicks ‘submit’ to forward the form to NZQA for registration of credits. 
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Maureen also completes the section of the form which only she sees relating to Assessor 
performance. 
NZQA 
The credit registration process is managed through an XML interface between the ATTTO 
system and NZQA. No manual intervention is required in this instance and the credit is 
processed immediately. 
Notification and Record of Learning 
Ashley and Emma receive an email advising that the credit has been awarded. Ashley 
logs in to the ATTTO portal and sees that: 
 The Record of Learning page has an entry showing the credits awarded with a link 
to the evidence he originally uploaded as well as the evidence captured by the 
Assessor and his comments. 
 The Learning Progression graphic which shows the modules of learning required to 
complete the National Certificate in a 0-100% bar format now has 10% filled in. 
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APPENDIX 2 : COPYRIGHT: MANAGING ISSUES IN CREATING DIGITAL CONTENT 
NB: this entire section is based on the work of JISC89.  
Their section on OER (Open Educational Resources) and associated info Kits include 
information on legal aspects of OERs and also on IPR. 
Copyright is one of the key legal issues that will impact on the development and use of a 
repository.  
Copyright protects the expression of ideas within an original work in any medium, for 
example, literary, dramatic, musical, artistic, and all such formats included within a 
repository.  
Copyright allows the rights holder to define if and how others can use their work. This 
therefore affects how a repository's contents can be used and distributed.  
Copyright is often perceived as being complicated and as presenting barriers to using the 
work of others. 
Third party content 
Learning and teaching materials often include 'third party' content (content produced and 
owned by someone else).  When these materials are saved in repositories the provenance of 
the content needs to be identified and cleared for appropriate use. This can be very difficult, 
time consuming and costly. To avoid high costs open release and specified rights under a 
Creative Commons Attribution License can be incorporated into newly developed learning 
and teaching materials, rather than applied to existing content.  The following is a brief 
introduction to the copyright issues to be considered within the more common types of work 
deposited within a repository.  
Journal articles 
The first copyright of a literary work, such as a journal article, is held by the author(s) of 
that work. However, when an article is published, typically the author assigns copyright, or 
gives a copyright licence to the publisher. Although the majority of publishers and journals 
allow authors to subsequently archive that work under certain conditions, other publishers 
are more restrictive.  
Depending on the particular agreement that is signed, the author retains more or less rights 
to use the article. Some agreements forbid the author from photocopying the article, using it 
in teaching, or putting it online. Other agreements are more liberal and allow the author to 
retain rights to use the article as he or she wishes. 
Pre-prints vs post-prints 
One use of the term pre-print is to describe the first draft of an article, before peer-review, 
even before any contact with a publisher. This use is common amongst academics, for whom 
                                       
89 http://www.jiscinfonet.ac.uk/infokits/repositories/management-framework/copyright 
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the key modification of an article is the peer-review process. Another use of the term pre-
print is for the finished article, reviewed and amended, ready and accepted for publication, 
but separate from the version that is typeset or formatted by the publisher.  
Post-prints are usually the version of the paper after peer-review, with revisions having been 
made. This means that in terms of content, post-prints are the article 'as published'. 
However, in terms of appearance this might not be the same as the published article, as 
publishers often reserve for themselves rights in their own arrangement of typesetting and 
formatting. 
Books & Book chapters 
Permissions normally differ for the inclusion of book content from that of journal articles 
even within the same publishing office. Therefore it is best to review the copyright transfer 
agreements signed by the author or any equivalents available on the publisher's website, 
with the author contacting publishers directly if necessary. 
Multimedia 
There can be many layers of copyright within multimedia deposits as well as other legal 
considerations such as performer's rights and data protection. As such, each deposit should 
be considered on a case by case basis to ensure all aspects have been covered. Materials 
produced for learning and teaching are often owned by the institution. Clarification of 
ownership should be made clear in staff contracts. What is considered as one resource may 
actually contain materials owned by several different people. For example one powerpoint 
presentation could contain still images, sound files, and textual content from a range of 
authors. 
Still images 
As with an original literary work, the first copyright of an original still image lies with its 
creator. For example, in the case of a drawing, the first copyright will be held by the artist; 
in the case of a photograph, first copyright will be held by the photographer. However, in the 
case of photographs, care needs to be taken that the image does not include a work of 
somebody else's copyright, also known as third party copyright, i.e. the photograph is of 
somebody else's painting or sculpture that is not on public display. 
Consideration of data protection, obscenity and related areas including the protection of 
children, and libel may also be relevant laws that need to be considered before an image is 
deposited and distributed via a repository. 
Moving images 
Within the Copyright, Designs and Patents Act 1988 'any medium from which a moving 
image may by any means be produced' is considered as a 'Film'. Included within this 
category therefore, are videos, animations and even computer game footage. Within films 
the first copyright is held by the Producer, and if he or she is a separate individual, the 
Principal Director. However, copyright may also be held within the story that is being 
performed, any dialogue that is performed, and/or any music or sound played or performed. 
Performers' rights may also need to be considered. 
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Sound recordings 
The copyright considerations with regard to sound recordings (which can include music, 
speech, or song) are fairly similar to those of films. The first copyright is held by the 
Producer, yet other copyright can be held in any music performed, any lyrics performed or 
any prose recited. Performers' rights may also need to be taken into consideration. 
Performers' Rights 
If a work contains a performance (which can include acting, playing an instrument, dance, 
song or mime) the individual giving that performance has rights within the recording, filming 
and distribution of that performance.  
A performer has to give their express permission for the performance to be either filmed or 
recorded in the first instance; and where a performance has been filmed or recorded with 
permission, further permission has to be granted by the performer for that recording to be 
copied or distributed.  
A performer's rights are infringed by anybody who carries out any of the above acts without 
the performer's consent. A performer's rights are also infringed by anybody who plays or 
shows an illicit recording of a performance to the public; or by anybody who distributes an 
illicit recording to the public. Therefore, if a performance item is deposited and made 
accessible via a repository, and it is known that the performers' permissions were not sought 
to either record or show the performance, whoever is responsible for the repository will be 
liable to an infringement along with those who made and copied the performance recording 
in the first place. 
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APPENDIX 3: 
THIS GAME SUCKS: HOW TO IMPROVE THE GAMIFICATION OF EDUCATION
90 
"Focusing on the ways that entertainment technology engages us can result in 
methods that we can transfer to any learning situation." 
Gamification. Maybe you've heard of it. It's the new term invented to describe the 
application of game mechanics such as points, badges, and levels to non-game 
processes. Your first introduction to gamification may have been through a location-
based check-in service like foursquare. Check in at the local Starbucks often enough 
and you get a Starbucks badge. Check in more than anyone else and you get to be 
mayor of your favorite local java joint. Though mobile devices and downloadable 
applications may have expanded the market for gamified systems, they're nothing 
new. Accumulating airline miles, earning frequent-shopper discounts, and even 
increasing gas mileage through the use of the gas efficiency gauge on a hybrid car 
are all, somewhat, games. Gamification is an effort to gain points and status for 
completing tasks. It may be the new hot thing to marketers, but to those of us in 
academia, these systems should seem familiar. 
Education has been a system of status and points since the dawn of the Industrial 
Age. Scores on assignments serve as points. Graduation is a level achieved. A 
diploma is a badge of confidence from an accredited institution. However, critics of 
gamification claim that those who are trying to spice up their businesses with badges 
and levels don't actually understand how a game works. Rather than adding levels of 
engagement that make something fun, some of these applications simply add 
tracking systems, which these critics refer to as "pointsification."1 Just adding badges 
won't automatically make people want to earn them. Allowing one user to 
accumulate more points than other users won't necessarily motivate any of the 
users. I would argue that education has made the same mistake. Perhaps education 
could be improved by ditching the points and adding the game; technology can help. 
What Is a Game? 
The first step is to understand exactly what a game is. We've all played games, but 
because of the wide variety, it can be challenging to nail down what makes a game a 
game. I've identified three basic characteristics: 
A goal: Every game has a win condition: the combination of events and 
accomplishments that players need to achieve in order to end the game. In every 
good game, the goal is clear, and the rest of the game is constructed to create a 
system in which the tools necessary to reach the goal are available. Ultimately, 
what's most important about the goal is that players care enough to want to 
                                       
90 Published in EDUCAUSE Review, vol. 46, no. 1 (January/February 2011). Reprinted with permission of the 
author, S A R A H  " I N T E L L A G I R L "  S M I T H - R O B B I N S  
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accomplish it. 
Obstacles: Easy games aren't much fun to play. Though the tools necessary to reach 
the goal should be part of the game, difficulties and challenges should be part as 
well. Without those obstacles, winning wouldn't mean much. 
Collaboration or competition: Games come in two basic flavors: those in which 
winning is determined by defeating another player, and those in which winning is 
determined by beating the game itself. The former can create competition among 
players. The second encourages a player to compete against him/herself until the 
player beats the game. 
True gamification requires that all three characteristics be present. For example, if 
we think of foursquare as a game (whether or not it's a good one is up for debate), 
we can see that the goal is to acquire badges that earn the user a reputation and a 
sense of accomplishment. Obstacles in foursquare are the simple logistics of traveling 
to a location and taking the trouble to check in through the application. Finally, some 
users may choose to compete with other users by taking away mayorship of a 
popular spot, whereas some users may simply challenge themselves to collect the 
badges that they see as fun or interesting. 
Is Higher Education Already a Game? 
How does the typical higher education system match up to games? I would argue 
that it can be considered either as a very weak game or as a misunderstood point 
system. 
Even though those of us in higher education would like to think that students 
understand the goal of finishing a degree or passing a course, the reality is that they 
may not. Ask students why they're in college, and they're likely to answer that 
earning a degree will bring them more money after graduation. It's extremely rare 
for students to say that they enrolled simply for the intellectual stimulation. So if 
education is a game, and students misunderstand what the goal is, they're bound to 
misunderstand the way the game works, as well as the methods they should use to 
win. If the goal is to earn a higher salary after graduation, then the game play will 
focus on courses that will yield the highest impact on a résumé; in that case, success 
would simply be passing the courses, not learning. 
Faculty think of the obstacles in their courses as the intellectual challenges of 
mastering the content of the course. To overcome these obstacles, students are 
expected to engage in critical thinking and to push themselves to consider new ideas. 
However, students who aren't aligned to the true goal of an education may not see it 
this way. Getting past a demanding faculty member and earning the desired grade 
may be the only obstacles they see. The results are cheating, grade grubbing, and 
complaining that faculty aren't fair or grade too harshly. Again, misunderstanding the 
game leads to poor play. 
Last is the issue of collaboration and competition. If the goal is intellectual growth, 
then classmates and faculty are teammates. If the goal is to beat the system and 
earn more money, then classmates are competition and faculty are obstacles to be 
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overcome. The result is animosity and demands on higher education institutions to 
become degree mills rather than places of learning. 
Improving the "Game" of Education 
What can we do to fix this problem? I see two choices: (1) take away the 
pointsification; or (2) improve the game. Grades and degrees aren't going anywhere, 
so the first option won't work. We're left with the challenge of taking a rather poor 
game and making it a better one. Making school a game is not a new idea; in fact, 
there are entire schools that are run as games and that are doing quite well. Of 
course, many in higher education think of games as frivolous and will say that the 
job of faculty and administrators is to deliver a quality education, not an entertaining 
experience. To me, a quality education and an entertaining experience are one and 
the same. True intellectual challenge is exhilarating. Lifelong learners become so 
because they find learning fun. 
Changing the fundamental nature of higher education is a daunting task, but there 
are small steps we can take. Here are three ideas for faculty and some example 
applications of each: 
 Make goals clear, and explain how the course, major, or degree prepares 
learners to achieve those goals. Ensure that students align on the goals and 
want to achieve them. 
 Spend as much time in class and on the syllabus covering the importance of 
the learning goals as is spent explaining the grading system of the class. 
 When writing assignment descriptions, include a "How you can use this in the 
future" section. 
 Make progress transparent to each learner. Grades and assignment completion 
are not the only ways to measure progress toward achieving the goals. 
 Give students a way to track their progress on each learning goal of the class. 
An online checklist that students fill out on their own can help them stay on 
track. 
 Create commodities for desired behavior. For example, hand out poker chips 
to students who contribute in class; a student who cashes in ten poker chips 
earns a "Top Contributor" badge. 
 Add peer voting to class activities such as discussions and online forums. 
Allowing students to identify the contributions that they see as valuable will 
highlight good models for other students to follow, as well as provide positive 
feedback to the contributing student. 
 Think about your own game play. Reflection can reveal insights into 
innovations that can be leveraged in education. 
 Consider the game apps on your phone or iPad. How do you decide which to 
play and which to ditch? What makes a game "fun" to play? 
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 Ask students which games they play and how they learned to play them. 
Talking about how we learn can help students improve their own techniques. 
"Gamification" is about motivation and engagement. Making learning fun does not 
require huge investments in technology. Instead, focusing on the ways that 
entertainment technology engages us can result in methods that we can transfer to 
any learning situation. 
Notes 
1. Margaret Robertson, "Can't Play, Won't Play," Hide&Seek, October 6, 2010, 
<http://www.hideandseek.net/cant-play-wont-play/>. 
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